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B. MN. FYPAPHH 


OBOBUIEHHE TPEOBPA3OBAHHS @&YPbE 
i TEOPEMbi BHHEPA — f3HJIM 


({]pedcmasrexo akademuxom C. H. Beprwumetinom 21 X 1959) 


§ 1. B Hacrosmet pa6ore paccmaTpuBaeTca Bompoc oO pacmpocrpaHeHHu 


peoOpasopanua Pypbe Ha rub6epToBo mpoctpanctBo L% bynKunit, cKanap- 
@€ TIpOH3BeeHHe B KOTOPOM paBHO 


(oe) 
Oger, 
eae Ne eX, 
qray= jes 
Ke Bec o(x) — NOJIOKUTeNbHaA Ha BeeCTBeHHOH ocH (byHKuHA. Buepspie 
eoOpa30BaHHe Pypbe B TaKOM MpocTpaHcTBe paccmaTpuBasocb H. VW. Axue- 
Hpom (1) B mpeqnomoxKenwn, uTo o(z)—wWelad dyHKUMA HyseBoro poga, 
DPHH KOTOPOH sexKaT B NOvoce |Rez|< A. B aToH paOoTe crpousmucb PyHk- 


i 
| . . ; 
(2) l1——]}, ow(z)= |—_ —|, 
: @anlly reaper ee | 
Ke Zp — KOPHH ¢(z), Jle%Kaulue B TOmynuockoctu Im z>0, u GOblmH WOKa- 
AHbI CJIELYIOULMe TeOpeME!: 


I. Beaxyto mynkyuto f(x) ELS moocHo npedcmagumo 6 eude 


co oo = 0 
pe | @ (x) itx @ (x) ctx 
f(x) = 2 oP (2) + a pe ft ole \ h(t) et* dt, 


Ne Px (x) —OpmonopmuposaHnan nocaedogamenoHoCcmb MHOZO4AEHOB 6 ee 
ener yy (k= 0,1, 3 ..:) Bh) e L*(— oo, os). 
_ ITpu amom umeem mecmo paeencmeo Ilapceeann 


HFIP = 2% [ae +1 Ale! 


Il. JIaa mozo umober dynkyua f(x) EL% Ootaa yeaoti dynxyued Koneunou 


Mbt qoKa3aM anaJlOrMuHble TeopeMbl, HO TIpH MeHbIMMX OrpaHHYeHHAX Ha 
yHKUHIO (x). Kpome Toro, m0Ka3aHo, YTO fadbHeliiuee OcaONeHHe Tpebo- 


AHH Ha ~(x) HEBOSMOXKHO. } 
§ 2. Mp Oyyem mpeqnonaratTb, ¥TO p(zZ)—UWenad yHKUMA HYJeBOM cTe- 
PHM, IpHHalviexatlad Kiaccy * A. OrmeTuM, 4TO MpH 9THX OrpaHHueHHAx 


2 
Bec MHOrOUJIeHbl! MOryT He Mpa e2*KaTb Ee 


* Ilenaa tyHKUMA HasblBaeTcA PyHKUMel Kwacca A, ecm ee KOPHH YAOBMeTBOpsAIOT 


»p ABEHCTBY » | Im | GOO}. 
k R 
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B yampuHeliem mpi OyyeM OMupaTEcd Ha CIeLylolllyIo TeOpeMy H. H. Ax | 
sepa (*): ‘ Z 

Jaa mozo umobor yeaan dynxyus F(z) KoHeuHol cmeneHu o MO2Aad Obl» 
npedcmaenena @ dopme F (x) =|Q(x)|?, ede Q(z) — yenaa Pynkyun a 
Holl cmenenu o/2 c KopHamu 6 noaynaockocmu Imz>0 (Imz<0), H1e00.% 
@umo u Oocmamouno, umober F(z) Ooraa ynKyueii Kaacca A, Heompury 
mMeAbHOl Ha eeluecméeeHHot OCU. } 

IIpumenas sry Teopemy K Becy (x), MosmyyaemM, 4TO o(x) =|@(x)|9 
w(z)—uenad dyHKuNA HyseBol cTeneHH C KOPHAMH B MOMYNVOCKOG 
Imz> 0. Ilyctb {2g}S° — NocweqoBaTebHOCTh KOPHeH w(z). J\na mpocto | 


W30%KeHA MBI OYZeM CUHTATb, UTO KOPHH zZ, Mpoctble. O6o3HayHuM w (2) | 


=(z). Kopxu o(z) Haxogatca B momynsockoctu Imz < 0. Bae 
(yHKUuu 


r 


Zp — 2p w (2) (z — 21) Ce eed (k= 1. 2 
Wz (2) = ora a eave ) (z— %) 1 = 
20 (ZZ eee 4 b 
° 2 
3TO ILeJIbIe (yHKUHH HYJIGBOH CTeNeHH, NpHHaNexailNe Lg: JlerKo ne i} 
PHTb, U4TO {Wp Cae €cTb OPTOHOPMUpOBahhad NOCJIENOBATeJIbHOCTb B La x 


Teopema 1. J[za npunadseoncnocmu dyxnKuuu f(x) npocmpaxncmey | 
HeOOxXOOUMO tL Cocmamo4uHO, uMOObL OHA NpedcmaeAAAAaco 6 Bude | 


co CO a 0 
f(x) = Dd} axe (x) + a h(t) elt*dt + ee \ h(t) edt, 
k=1 Las Ne 


20€ ap, =(f, wx), H(t)EL?(— oo, co). [pu amom eoinoansemca pasencn] 
Tlapceeanan 


[fP= Di lax?+]AR.. ( 


k=1 


Noka3satenpbetso. Mb orpanvyuMcaA OKa3aTesIbCTBOM HeOOXOTHM 
CTH, TaK KaK JlOCTATOUHOCTh O4eBM AHA. 

PaccMOTpHM Tp cemelicTBa (yHKIUHH: 

W (Xx o x 

1. wx(x) (P= 1, 2...) 2, 2 ing 0). 32S nee 

Bee STH (PyHKUHH NpHHagnexaT mpoctpaucrsy LZ, u yHKWMH 43 pa 
HbIX CHCT€EM B3aMMHO OpTOroHaJIbHb!l. O6o3Hauum sampikanusa B LS muHeliH 
oOouloyek cemelicTB 1, 2, 3 coorBetcTseHHO H°®, H*, H~. Stu 3ampiKaHt 
OOpasy!OT B3aHMHO-OPTOrOHaJbHbIe NoNpocrpanctsa B L?. 3amerum, TO JI 
6aa dyHkuua f* (x), mpHHannexkaman H*, umeer Buy 


co 


Feito \ h(t) et*dt. ( 


: 


= Te 


3To cTaHOBUTCA ACHbIM, CCJIH IIDPHHATb BO BHHM@HHe, YTO 3aMbIKAaHHe MH 
CpOp (x) 
X— a, 


X%KeCTBA JIMHCHHbIX arperaTOB Bua >; (Ima, <0) B L$ skBuBanex 
k 


c 
HO 3aMbIKaHHio B L*(— oo, oo) arperaTos a AnanoruyHo, 1106: 


k oe 
dyHkunsa f (x)@ A~ umeer Bun 
a 0 
f(x) = ae \ h(t) et» dt. ( 
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Hokaxxem, 4TO NpaAMas cymMa nognpoctpancts H°®, H+ u H~ maer sce lpo- 
2 & 
etpaucTso Lo, T. e. uro H°@ H* @ H- = L’. Jina atoro wagqexuT moKa- 


gaTb. TO BCAKasi cbynkuua f(x)€L3, oproronanbnaa K KaxKNOMy H3 HOL- 
mpoctpaxcts H*, H~ u H°, ectb Tox jecTBeHHBI HYJb. 


1. Ilyets f(x) €L5 u nyctb f(x) oproronanbHa m060i cbyHkunu u3 H*; 


Torfa, O6o3Hayaa uepes L? (coorBetcrBeHHo L?) npocTpaHcTBo (pyHKILHit 43. 
L?(— co, co), npeoOpasopanne Dypbe KOTOpHIX paBHO Hys0 npH t > 0 (coot- 
BeTCTBeHHO ¢ <0), MOXXHO YTBep2KaTb, 4TO 

LO. Lt (4) 


w (x) 


- 


HecJioxKHO 10Ka3aTb M OOpaTHOe, a HMeHHO: ecuiM BbitlomHaeTca (4), TO 
f(x) opToroHadbHa m060% mynKuun u3 H*. 
2. AHaJlOrM4HO NowyyHM, 4YTO ycnoBHe 
+ 
x 
w (x) 
HeOOXOAHMO M JOCTaTOUHO AIA TOrO, YTOSLI ynKuua f (x) Oblua OpToroHambHa: 
mo6on myHKkunn us A. 
Vicnonp3sya u3spectHyio Teopemy BuHepa—TIloiimu u pesynptatt |, 2, 
| MO2XKHO NlOKa3aTb, YTO CYHKUMA, OpToroHambHaad H* u HAH, mpoxomm«aerca 
Ha BCHO IJIOCKOCTb Kak Wewlad PyHKUMA HYyJeBol cTeneHH. 
3. OctTaeTca JOKa3aTb, 4TO Lead dyHKuuA f(z) HyeBOM cTemeHH, An 
xotopolt f(x)EL5 u (f, o) =0 (k= 1, 2, ...), ecTb TOR RecTBeHHDI HYvIb. 
O W3 paBeHcTB (f, ge) = 0 (k=1, 2, ...) cnegqyeT no Teopeme Kou, urTo- 
f (Ze) = 0. Tlostomy dyxKxuua $(z)=f(z)/@(z) saBaaeTca weno byHKuvel 
Mi cTeleHb ee, OYCBHAHO, paBHa HYVJIIO. 
A tak Kak $(x)€L?(— 00, 00), To p(z)=0, u, 3HauuT, f(z) =0. Urax, 
MBI OKa3aJIH, 4TO BcAKaA cbyHKuuaA f(x) € LZ npegcrapnaetca B Buse 


FoOY=PO)+PO)+F ©), (5): 


rye 
P(x)EH, (xen, FMEA a |FR=(PP+IP PIP. 


Kpome Toro, HaMM flOKa3aHO, YTO {Wp (x)}%° He TOJbKO OpTOHOpMHpoBaHHas 


cuctema, HO H Oa3suc B H°. V3 (3), (3’), (5) BbirekaeT yTBepxeHHe TeO- 
peMbl. 


CTOHT OTMeTHTb, YTO PAX >) Apws(Z) MPH ycuoBHH >} | ae |? < 00 cxogutes: 
k k 


PaBHOMepHO B KaxKOH KOHEYHOM OONaCTH KOMMJIEKCHOM MJIOCKOCTH. 

§ 3. Teopema 2. Jaa mozo umo6ui f(x)ELZ Oolaa yeno ynKyuei 
KOHe4HOLL CMeneHu o, HEOOXCOUMO U OocmMamo4HO, umobu 6B pasnoxHenuU (1): 
n(t) = 0 upu [7| >. 

Tloka3saTeAbcTBO. Syecbh TaKKe JOKaKeM HEOOXOAMMOCTD, MOCKOJIbKy 
WOCTATOUHOCTh OYeBH HA. 

CoxpaHAa O603HayeHHA JIA Ka2%KLOM H3 YacTel pasoxKeHUA (5), JerKO: 
BUJleTb, uTO ft (x) Toe MWelad dyHKUMA KOHeYHOM cTeneHu, He BBICLIel, 
yem co. 113 mpenctaBaeHua (3) ACHO, 4TO 


co : 
\ h(t) et*dt 
0 
ecTh Weslad (pyHKUHA, CTereHb KOTOpOH Tak»xe He mpeBocxognT oc. Ilo Teopeme- 
Bunepa — [Iain h(t) = 0 npu t>s. 
961. 


TouHo Tak Ke nomygaem, uto A(t) =O npu t¢<—a. 
st Teopema 3. /Tlycmo eec 9 (x) yOoeaemeopsnem caedyioluum YCAOBULAM 
1) Cywecmeyem dyxkyun w (2), Fo ah He UmMerOLUAA KOpHell | 
AUKCHe NOAYNAOCKOCMU U maka, 4mo YP (x) = — | (x) ae 


2) Kasdan dynkyua f(x)€ LS umeem npedcmaenenue 


co 


i =fhy+ 2S | (erat + 22. | a@erat, 


—oo 


20e fy (x) — yenan bynkyun nyaegou cmenenu, fy (x) € L3,h(t) € L? (— 00, cop 


5 Piya 2 
@(z)=0(2); npu amom | fl? =[[fol? + [A IE. 

Toeda ¢ (x) npodoastcaemca HQ 6CIO KOMNACKCHY!0 NAOCKOCIN’ KQAK yenas 
QynkKyua Hynesoll cmenenu u Kaacca A. 

§ 5. Jlonycrum, uro npocrpanctsy L% mpunaymexaT Bce MHorowleHbl. B TOM 
CJlyyae MOXKHO MOCTaBHTb BOIIpPOC O MOJHOTe CHCTeMbI MHOFOUIeCHOB B IIpPOCcT- 
panctse H° yenix pyHKUMi HyeBOH cTeneHH, NpHHayexamux L3. 

Teopema 4. JIaa mozo umo6el cucmema mHozounenoe Oolaa noaHa 6 H®,. 
Heooxodumo u OocmamouHo, 4moObl OAA eCeX Z U W BbLINOAHANOCH pasencmeo: 


| 


Si Piero) eee 


z—wW , 
n=] 
20€ {P,, py — OPMOHOPMU PObAHHAaAA nocredoeame AbHocmb MHOCO“NEHOB B La 


Tloctynus10 
20 X 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1H. HW. Axues3ep, JAH, 96, Ne 5, 889 (1954 2H. HW. Axunesep, AH, 63 
Ne 5, 475 (1948). i ‘ i Rene 
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Wokaane Ananemun nayr CCCP 
1960. Tom 130, Ni 5 


MATEMATHKA 


C. A. FPYCMAH 


PABHOMEPHOE ANNPOKCHMHPOBAHME HENPEPbIBHbIX 
®YHKUHH HA PHMAHOBbIX MOBEPXHOCTSX 


(ITpedemaeaeno axademuxom M. A. Jlaepexmvecoim 21 X 1959) 


Teopema C. H. Meprenana ((1), crp. 44) 06 anmpokcumMupopannu Henpe- 
BIBHBIX (PYHKUMM NOJMHOMAaMH Ha 3€MKHYTBIX TOUCUHbIX MHOXKECTBAX KOM- 
NEKCHOM MIOCKOCTH, ABJIAIOMNAaACA OOOOILeHHeM H3BeCTHHIX Teopem M. A. JlaB- 
penTbeBa HM. B. Kesypuua, mepeHocuTca Ha 3aMKHYTbIc PHMAHOBbI NOBepx- 


Teopema 1. /[2a moeo umobol onpedeneHnan HA 3AMKHYMOM MHOdCeCmee 
1, Npunadsencaujem 3amMKHymoll pumaxosot noeepxnHocmu R, gdynkyua f (P) 
pasnaeanaco 6 pAO no payuoKarsHolm Ha R dyxKyuAm C eOUnCMeeHHoLM No- 


iYympeNned mouke mHoocecmea E. 


Heo6xomuMocTb ycuIoBHA Teopembl | o4eBHAHAa, MOCTATOUHOCTD CJIelyeT H3 
Pe LYIOWLeH .TEOPeME!. 
| Teopema 2. Ecau donoanexue kK 3amKnymomy mxoscecmey E omxocu- 
IN€NbHO B8AMKNYMOU pumaHoOGoli nogepxnocmu R cocmoum us n ob6aacmet 
iy, --., Gru Qi, ..., Qn —npousboroHole mouku U3 amUuxX OOAacmeli, mo 
100axn OOHOsHauNaA dynKyun f(P), nenpepoienan na E u ananumuueckan 60 
RAYmpenHux moukax E, pasaaeaemca 6 pad no payuonarcnoim Ha R Gyxk- 
WUAM, UMEHOLUUM NONOCA AUIMb 6 mouKax Qy,..., Qn, paeHomepHO cCxOdA- 
yutica K'f(P) na E. : 
_ Jina yoKazaTenbcTBa TeopemMbI 2 ucHomb3yeTCA MpHBeeHHaA B CTaTbe (7) 
MeMMa, ABJIAIOWAaACA MepeHeceHHeM JIeMMbI PyHre Ha 3aMKHYTbI€E PHMaHOBbI 
TOBepXHOCTH: 

Jiemma 1. ITycmp D— o62acmb Ha 3amKHymoli pumaHoeoll noeepxHocmu 
, O2PAHULEHHAA KOHELHOIM YUCAOM 3AMKHYMBbIX WCOPOAHOGDLX KPUGbIX, U NYCMo 


Dononnenue x D omunocumeaono R cocmoum us n o6aacmett Gy, ..., Gnu 
Qi — npouseoroHan mouxa Gy (R= 1, 2, ..., n). Ecau dynkyus f (P) ana- 
qumuuna na D, mo Oas aw6o20 ¢ > 0 natidemca payuonarcnan Ha R dynkyun 
o(P) c noacamu Aull 6 moukax Q;, ..-, Qn, yOosremeopsrowan nepaceH- 
cme y 
max |f (P) —¢(P)|<s. 
PED 


Ilycts Py ,..., Pm & Q—MpousBombHble TOUKH 3aMKHYTOL puMaHOBol 
nopepxnoctu R, f(P)—npoussoipHaa cbyHkunsa, a dg (P) — MponsBoubHblli 
qudepenuvan wa R, wMetoulve nOMMoch B ToUKaX Py, ..-, Pm; Torga cy- 
WecTByIOT palluonambHad Ha R cbyukuna R(P) u adenes yudhpepenunan 
1A(P) c momocamM smb B TOUKaX Py, ..., Pm u Q Takue, uTo f,(P) = 
=f (P)—R(P) u dg,(P) = dg (P)—dA (P) peryaapubl B TouKax Py,...,Pm. 
Mo2KHO Tak2Ke N0Ka3aTb, YTO AWA mOOoro 3aMKHyTOTO MHOxecTBa E Ha 
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R cyuectsyeT aGenes pudiepexuvan nepporo poga dw,(P), He MMerOUL 
HyJleli B rpanw“uHblx TouKax E, u adenes Audpepenunan dw, (P), He ume 
uli Nom0CcOB B rpaHH4HBIx ToUKax E a oOpaliaioumuiica B HyJb Ha Ry 
eIMHCTBEHHOH TOUKe Q, KOTOPYy!O MOXHO BbIOPaTb MPOH3BOJIbHO. 

IIpu nomomu dw,(P) u R(P) uz semMb! 1 MomyyaeTcH aHaJlOrH4He 
yTBepxeHve Ia Lupdepenwua sos: 

Jiemma 2. ITycme D—o6aacmb Ha 3amKHymol pumanosol noeepxnocm 
R, o2paHUudeHHaA KOHELHOLM YUCAOM 3AMKHYMbLX sdcOpOaHOBblx Oye, uU nycm 


Gononnenue kD omnocumenrsno R cocmoum us n o6anacmett Gy, ..., Gn 
Q, — npouseoroHan mowka G,. Ecau Oudqepenyuan dg(P) anaaumuyen 


D, mo npu aw6om dukcupoeaxHom KoHeLHoM noKkpolmuu R KaemKamu u OA! 
no602e0 ¢ > 0 Hatidemca abenee Ouddepenyuan dh(P) c noawcamu AUuWb 
moukax Qk, yOosnremeopsrolull Hepaeencmey * 


dg(P) __dh(P) 


dz Se 


max 
PED 


SaTeM, MOUTH Tak %Ke Kak B CTaTbe (1), CTPOHTCH ycpefHeHve HelpepblE 
Hol dbyHkunn f (P), onpeyeneHHoti Ha 3aMKHYTOM MHOXxecTBe E, a U3 Her 
mpH momou dw,(P) u R(P) nonyyaetcx ycpequenue dHs(P) AA Henmpe 
ee Ha E uw aHasIMTHYeCKOrO BO BHYTPeHHHX TOUKax E pupdhepentuad 
& (fe). | 

Ilyctb Ttenepp D—o6nacTb Ha 3aMKHYTOH pHMaHOBOH nNoBepxHocTH R 
OrpaHHYeHHasA KOHeCUHBIM UHCJIOM TiaqKHX %KopsaHoBpix pyr; P — rpanuna 
dF (P, Py) —anementapHpiit aupdpepenunan ua R— yuddepenuuan no P 1 
dbyHkuna mo P,—c xXapakTepucTuyeckoH TouKoi Q sBHe D (cm. (3)) 
dF (P, P;)/dz—saypo Kowmn ua R. IIpu nomomu dopmyas Tpuna noKa3pt' 
BaeTCA BaxkKHad Copmyvia 

2 (Pi) = zai \ 9 (P)AF (P, Px) — 2 \\ EPP 2 ar dy, (1) 
D 


™ dz 
- Oz 


ABJAIOMAACA OOOOMeHHeM opMyvpl Koumm Asia HeaHamHTM4eCKUXx, HO Juq- 
(pepeHUMpyeMbIX (PYHKUMH, HW aHasorM4yHad eH POpMYyJia JIA KOBapHaHT | 


dy (P) 41 diA(R SPs) 4 ODEAG2 fe: 0 dy (P Sei 
D 


BpiOpaceipan v3 R MpOWSBONbHY!O 3aMKHYTy1IO OOsacTb, He HMeIONLyI 
oOujux ToueK c E, NOWy4HM OTKpbiTyIo MoBepxHocTh R’, copzepxKamyw E. 
Oro6pa3suB yHHBepcasIbHy!0 NOBEpXHOCTh HasoxKeHna R’ NOBepXHocTH R’ Ha 
Kpyr, Mbl Nonyuum yaa R’ pyHaMentasbuybli MHoroyrombHHK [1 u cooTBeT- 
cTBylolly!o dbyKcoBy rpylllly Broporo posa. IIpu nomouyu aBromMopdHelx ud: 
(bepenuHasios Ha II crpoutca yuddepenunan dF p (P), peryaspnpi ua E & 

1 
npHOimKarouni dF (P, P;) B OKpectHocTu TouKH P,; =P, Tem syuule, 4en 
6nuxKe P,€E k rpaHMle 3TOTO MHO*KeECTBA. 

Ilocne sToro Mbl MOXKEM MOKa3aTb CeAytoWlyo Teopemy: 

Teopema 3. Ecau Oonoanenue K samKHymomy mnoocecmey E omnocu- 
MeAbHO 3aMKHYMOU PUuMAaKOGOK nosepxnocmu R cocmoum u3 n ob6aacmet 


Gy, -.., Gru Qa, ---, Qn —npouseoronole mouku us smux obnacmeil, ¢ 

dg (P) — Ougbepenyuan, peeyanproli @ Kaocdoli enympenneti mouxe E, 3¢ 

UCKAIONEHUEM KOHEeUHO2O UUCAa mo4eK Py, ..., Pm, e0€ OH UmeemM NONTOCOL. L 
> 


* . = ; 
Siech HB JaibHelmem 2 = x + iy o6o3HauaeT JOKanbuDIti nlapaMeTp, NpHHaqexamni 
touke P. Kora aM MpuZeTCsA MMETb Je10 C AByMa MepeMeHHBIMM TOUKaMM, MBI Oynem 0603Ha 
YaTb BTOpylo yepes Py, a COOTBETCTBYIOWNH NOKaIbHBbIM MapameTp yepes € = & + in. 
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v 


wenpepoienoit Ha E 3a uckauenuem mex ove mouek, mo npu so60m duKcu- 
DOBAHHOM KOHE4HOM noKpomuu R KaemKamu u OnA sroboe0 s > 0 cywwecmeyem 
MnOenes Ouddepenyuan dh(P) Ha Rc noawcamu auwb 6 mouxax P; u Qp, 
dosnemeopatouull Hepaeencmey 


ae oe eee ee. 
PGE Z dz 
IIpx m=O Teopema joKka3biBaeTcA cuenyouluM Oo6pa30M: ycpenHAeM 
fide (P); K ycpequenulo dH, (P) u o6actu B craaykKuMu rpaHHuHbIMM KOHTy- 
}paMH HM TakOH, 4TO Mepa * m(B— E) poctaTouHo Mana, WpHMeHaeM dopmysy 
(2); lO 3HaKOM ABOHHOrO MHTerpasa 3ameHsem dF (P, P,)/dz ua dF ,” (P)/dz; 


y3aMeHAeM To jiemMe 2 noyuMBUIMecA perynapHble na B pudbbepenunaspi a6e- 
eBbIMH fudpdepenuMasamMu Ha Q c nowtocaMu B TOUKaX Qy, ..., Qn. Hoay- 


4MM adeJiep Auddepenunal dh(P), yRoBmeTBOpAIOMWH HepaBeHCTBy 


ers wladahhi in, dP)9| 
PEE dz dz |} 


< Nyo(3) + “2 m(B—B£). 

Jlasa smo6oro ¢ > 0 cymecTByetT Takoe 6, To w(d) <e/2Ny, u Takaa 06- 
jactb B, auto m(B— E) < 28/2Nyp. 

OomHu ciyuyal Teopempl 3 NpocTo nomyyaetca u3 calyyad m=O mpu 
nomomu dA (P). 

3 Teopembt 3 mpH nomomu dw,(P) nomyyaetca Teopema 2. 

Teopema 2 mpu nomouH dyHKuun R(P) o6obulaetcaA Ha cayyal dyHKuuH, 
HMEIOLMX MOIOCh! BO BHYTPpeHHHX TOUKaX FE. Ora TeopemMa sABsAeTCA 0606- 
mjeHHem TeopeMp! Sakakihara u3 cTaTbu (7), re BMeCTO MpOM3BOJIbHOFO 3aMK- 
HyTOrO MHOxKecTBa E paccMaTpHBalOTCA %KOPpMaHOBbl OOAaCcTH. 

IIpu nomouH dopmysipi (1) oKasbiBaeTcaA CJleqyioulad Teopema. 
Teopema 4. Ecau naockaa mepa konmunyyma E na R paexa xyan, 
,mo abyto Henpepolenyto Ha E qbynkyuto f (P) moocno npedcmaeumb 6 @eude 
j co 


“paenomepxo cxodsweeocn Ha E pada >) R,(P), 2de Rn (P) — payuonaronole 
n=1 

| ynkyuu na R. 

| Pa6otTa BbINosHeHa MOA pyKoBoycTBom upod. JI. HW. BonKospickoro, KoTO- 
\pOMy aBTOp NIpHHOCHT HCKpeHHIOWO OJlarosapHOCcTh. 


Tlocrynuaio 
12 X1959 


UMTHPOBAHHAH JIMTEPATYPA 


tc. H. Mepreasu, Yen. mate. nayk, 7, B. 2 (48), 31 (1952), 2 K. Sakak i- 
& ara, J. Inst. Polytechn. Osaka Cit. Univ., 5, Ne 1, Ser. A, 63 (1954); P)K Matem., Ne 6646 
(1958). 3H. Tietze, J. f. reine u. angew. Math., 190, H. 1, 64 (41953). 


* PaccmaTpuBaeTcs rumepOomMuecKas Mepa, CBA3aHHaA C OTOOpaxkeHHeM R’ Ha eQHHHY- 
bit Kpyr. 
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Jloknans Akagemun nayr CCCP 
1960. Tom 130, Ne 5 


MATEMATHK 


A. A. KHPHJIJi0B 


OB YHHTAPHbIX NPEACTABJIEHHAX HHJIbMOTEHTHBIX 
rPYMN JI 


(ITpedcmaeaexo axademuxom H. I. Hempoecxum 27 X 1959) 


B pa6ote J[uxcmbe (+) uccleqoBaHbl HeKOTOpble YHHTapHble HelpHBOM 
Mble€ MpeCTaBJIeHHA HUJIDMOTeHTHHIX Tpynn JIM, Ha3BaHHble aBTOPOM Hex 
KJIOUHTeJIbHBIMH *. B yacTHOCTH NOKa3aHoO, TO: 

A. IIpenctapneHua peasiM3yloTca B MpocTpaHcTBe Bcex MyHKIMH c cyn 
MHPYeMbIM KBajpaTOM B SBKJIMJOBOM NpoctpaHcTBe R™, Tak 4TO o6pa30 
aCCOUHaTHBHOH OOo0uKH asreOppl JIM rpynne! © aBsasaetca anreOpa Dm Bce 
mudPepeHuMaJIbHBIX OMepaTOPOB C MOJIMHOMMAJIbHBIMH KOS@pHIMeHTAaMH. — 

Jina «foctatouxo xopowHx» dyHKuHH pg Ha G& onepatop Ty= 


= \ e@) T,dg BilomHe HelpepbiBeH H HMeeT KOHEYHDIA cuen. 
1G) ~ 
B HacToalleH 3aMeTKe 9TH Pe3YJIbTaTLI NepeHOCATCH Ha MPOW3BOAbHbI 
YHHTapHble HeNpHBOAMMbIe MpeACTaBJIeHHA CBA3HbIX HUJIBMOTeCHTHBIX Tpyn 
nF; 
PaccMOTpHM Ba CUCTHO-HOPMHpOBaHHBIX IIpOCTpaHCTBa: MpOcTpaHCTBO 4 
GeckoHeuHO uddpepenuMpyemMblx tyHKUHH Ha rpymme G c cucTemoli HOpM 


1 Rn 
lel, =.max | |X... Xn"9(g)| dg 
Zk;<4q 
U) 
(3necb Xj, ..., Xn—omepatopp Jiu Ha rpynne @) u mpoctpauctBo S(R™ 


GeckOHeHO AUudpepenwupyemplx CyHKUMH B IBKJHOBOM ApocTpanctBe R”® 
CHCTeMOH HOpM 


IFb=_ max \ 


X(k; ; 
(kee tly< oy 


gite tlm 2 
PUUBE <Sepulira) Ofpana lige 


ky ee 
ey Sa 4 a A 
Pistol a 


Teopema 1. IIpedaooenue B eeimexaem us npedaoocenun A, ‘ecat 

«Oocmamouno xOpowwUumMUy Hasbleamb dyxKyuu, npunadseocaue E. . 

JlemMa. Ecau onepamop A nepeeodum edunuunyto caepy npocmpancmec 

£* (R™) 6 oepanurenHoe nodmHooecmeo S(R™), mo Ora stob0e0 opmonopmu 
co 


e 
poeanHoeo 6asuca {fx} pad >, (Afr, fe) abcoatmHo cxodumca. 
k= 
AokasateabcTBo. BosbMem mpousBOubDHE yuddbepenunanbHybili ome 
paTOp C NOMHHOMMAaJIbHBIMH KOS(PHUMeEHTAaMH, OOpaTHbI K KOTOPOMy sABJA 


* OTHMH MpeNCTaBseHHAMM JaseKO He MCUepMbIBaOTCA BCe YHUTAapHble HeNpHBOAMMBI 
MpeACTaBICHHA HHJIbMOTeHTHBIX Frpynn Jiu. Jina CBASHBIX, HO He OAHOCBASHEIX rpynl 
HCKJIOUNTCJIDHBIC MpeACTaBMeCHHA MOryT BXOQMTb B pasOKeHHe perymApHOrO mpencTaBae 
HHA. a 

** [Tpumewanue npu Koppekmype. SToT pesyAbTaT NoyYeH HeECKOMbKO' APyrum cmoco 
6om B mOocneqHeH pa6ore JIuKcmbe (3). (a 1 
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etca onepatopom Tuapn6epra —Imugta. (Hanpumep, L = (1 + r2")[E + 
+ (— A)"} (1 + 7°"), rae r= [Lr], A—onepatop Jlannaca, E — equnuy- 
HbIM OMepaTop.) O6osHauvM uepes Hy ruabOepToBo mMpocTpaHcTBO, Mosmyuae-- 
Moe monmoiHeHvem S (R™) no cKasApHOMY MpoK3BeseHUIO 


(ee eee rm, PR 
Rm 


Onepatop A HenpepbiBHO OTOGpaxkaetT Hy B S(R™), nosTOMy ero MO2xKHO 


pacCMaTpHBaTb Kak OrpaHHueHHbI onepatop A u3 Hy) B A. O603HauuMm yepes 
J, onepatop BioxeHun H, B H,_,. Torga onepatop A, ecu ero paccmatpu- 


~ 


BaTb Kak oOnepaTop B Hy, pa3naraeTca B mpousBefeHve A =—J,J,.A = JB, 
rae J; 1» B—onepatopri Tuap6epta —UImugra (J; uzomerpuyen L™, a B 
ABIACTCA MpoOusBeqeHHem Onepatopa Tuab6epta — IUmugzta J, u orpaHuueH- 


Horo onepatopa A). BpiGepem B KaxknoM H, OproHOpMUpOBaHHbI 6asuc; AA. 
co 


KOS*PPHUHEHTOB ONepatopa A NONyYHM BelpaKeHHe Amy, = a (a) me Dips 


] P=1 
—Orcioza 


co 


2 | Anm| = > 


m m=1 


SB meBomt < (3) Wadmo[)" (1 Bom)" < 20. 


im, p m, p 


ba aye Bee S 
p=1 


—uTO H TpeO6oBaOCcb 1OKa3aTb. 

Jina fokasatejpeTrBa Teopemb! | ocTaeTCA NOKa3aTb, YTO CCH p NpHHaL- 
giexuT E, To onepatop T, nepepoguT equnuuHyio chepy £?(R™) B orpanu- 
yeHHOe roxmHoxectBo S(R™). Sto cmenyer U3 HepaBeHcTs 


|Tf|2 = max \ ORS A aro SEO ED \ [Lipgel dt 
ktl< brlaa 


q 
Rm 
= max [Toyo PLE SUFI ( max \ | De. elde)*< CUP lel; 
R+1<q k+l<q rs 
(uyepes Lp, ; Mbl OOO3HAYaeM ONEPAaTOP Fy"***fm ar Eh ee Dg, 1 —- 9IEMEHT. 
One Ronee 
1 m 


aCCOWMaTHBHOH O6oN0UKH, MepexosAMMH npH NpeyxcraBsenun Ty, B Lez; C U 
fp — KOHCTAHTbI, 3aBHCALHe OT Q). 
Teopema 2. [Tpednonenue A cnpaeednueo OAA 6cexX YHUMAPHOLX He-. 
NPUBOOUMbLX NPeOCMaAbACHUL CBAZHOIX HUAoNOMeHNMALLX epynn JIU. 
Tloka3satTeabcrso. Jina rpymm pa3mepHoctu | Teopema TpHBHaJIbHa.. 
[Ipeqnono2%xuM, 4YTO OHA BepHa VA Tpylnm pasMepHOCTH MeHbIlle nN, HU pac-. 
CMOTpHM rpynmy © pasmepHoctu n. Ec © neoquocsasua, mposom«Kum Tg 


jlo mpenctaBieHua T, OHOCBA3SHOH HakpbiBalomeH OG rpynnpr G. Tak kak 


aireOppi JIM rpymn © u 6 copnanawr, TO yTBepxKeHHe TeopeMb! AA rpy rmbt, 
@ cuelyeT U3 CipaBeNHBOCTH TeOpeMbI WIA OMHOCBA3HbIX rpynn. 

Ecau aqpo mpenctapsienusa Tz He WUCKpPeTHO, OOO3HAYHM CBASHYIO KOMIQHCHTY 
eMHHUbI B Ape uepes G’. YrBepx enue Teopemb! LA rpynubl G u npescrapue-. 
Husa T,culeqyeT U3 CipaBeMBOCTH TeOpeMb! Avia rpynmbl 6/6’, koTopas uMeeT 
MeHbILYIO pa3sMepHocTb. OcTaeTca paccMoTpeTb culyyal, Korwa G@ OHOCBASHA, 
a mpegzctaBmeHue Tg O0KaJIbHO TOUHO. B 3TOM cily4ae, KaK NoKa3aHO B (2); 
mpeyctaBslenve T, ycrpoeHo cmegyiouyumM o6pasom. Ilyctb G—aareOpa Jlu 
rpymnst &. Torga BG moKHO Bbl6paTb 6a3HC, COCTOAUIMH H3 BeKTOPOB, 
PiU culieee. yinse.c coolmomenvamn [%, 2] =1y, 2) =[tz, 2] = [Eyy, jee v0), 

967; 


| 


{x, y] =z. Tloganre6py, HaTAHyTY!10 Ha BeKTOpHI y, Z, ty, ..-, tn—3, OO 
3HauuM Gy. IIpenctapnenue 7, HHAYUHPOBaHO HeKOTOPbIM MpeAcTaBseHHe 
Uz, Togrpynnbt Gy = exp Gy TakUM, YTO Uexp(ry) = E, Uexpirz, = OE, AFC 
Tlo mpesnosoxeHuio HHAYKUMA MpemctaBsienve Us, peamusyerca B MpocTpak 
cTBe (yHKWHA Cc cyMMMpyeMbIM KBagpaToM Ha R™. Torga Tg, jelicTByeT 
upocrpanctBe cbyHKuMM c CyMMMpyeMbIM KBagwpaTOM Ha R”™+1 no dopmyse 


T cexpicxt (ri, UC eB Oy ap r) = Usspirtigcexnete be To, 2.45 Vm; r-= 


rs) ? é 
ar? they tht ees Tt, — Vexpadirx)t, = » Ani t, + & 


if 
Te Gg; U Cy— MHOroueHb! OT r. OSo3sHauuM yepes O asreOpy, mopox eH 
Tak Kak r= x Fo ] 


Orciona T, = 
Hy!o onepatopamu T,, Ty, Tz, Tips + ee es 
SS a T, upuHannexat , To D cogepxKuT Bce MHOrouseHE! oT r. Marpuni 
{Qj (r)} wuMeeT OOpaTHy10 {0g;(r)} = {4e;(—1r)}. NMostomy BMecte c T;, B aul 

~ i 
re6py D BxogaT u Dy bei T 1, = Ut, + Ce, a cysenopatesbHOo, HU U;z,. He 


j 
U,, Uz, U4,,..., Uz, _,nopoxsawoT On. SHawut, DD Dp. Tak Kak, Kpome Toro) 


n—3 
) 
z= Tx,€D, TO D=On4,, WO u TpeOoBanoch AOKa3zaTb. 
Mockosckul TocyapCTBeHHEIM YyHHBepCHTeT Tloctynu0 


um. M. B. Jlomonocosa 21 X 1959 


WMTHPOBAHHAA JIMTEPATYPA 


1J. Dixmier, Ann. Inst. Fourier, Ne7, 325 (1957), 2 A. A. Kupuaaos, 
JAH, 128, Nod (1959). 3 J. Dixmier, Bull. Soc. Math. France, 87, Ne 1 (1959). 
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Hoxuagn Axanemun Hayk CCCP 
1960. Tom 130, Ne 5 


MATEMATHKA 


0. H. JIWOBHY 


Ob YCJIOBHAX EXMHCTBEHHOCTH PEWIEHHA ABCTPAKTHOM 
SAHAUM KOH 


(IT pedcmaseazeno axademuxom C. H. Beprusmetinom 12 X 1959) 


| AOcrpaktnaa saqaya Koum, no Tepmuxosormm Xuvuie (1), cocrouT B Ha- 
b OX MCHHM BeEKTOP-Py AKAM x(t) (¢ > 0) B OaHaxoBom mpocTpaHcTsBe, yoBse- 
TBOPAIOWMeH ypaBHeHHI0 

! dx a 


= Ax(t) (t> 0) (1) 
HavaJIbHOMYy YCJIOBHIO 
x (0) = Xp. (2) 


Syecb A — 3aaHHbili JMHelHbIM OnepaTop, %) — 3aaHHbIli BeKTOp. 
Bextop-yHkunio x(t) (¢>>0) Ha30Bem cnaObiM pelleHHeM 3aauH 
WC) — (2), ecu ona: 1) cma60 a6couNOTHO HenpepbiBHa HM NoOYTH BCIOAY cabo 
iudbepenuupyema Ha nomyocu t>0; 2) nour Bcloqy yxoOBneTBOpseT ypaB- 
HeHuIO (1); 3) cia60o HempeppiBHa pH ¢=0; 4) yyoBmeTBOpaeT Ha¥aJIbHOMY 
lycuIOBuio (2). SaMeHAA B STOM ONpeeJICHHH CJIOBO «CJlaObI» CJIOBOM «CHJIbHbIM», 
|MbI TOJIYYHM OllpeweteHve CHJIbHOTO pewleHuHa. 
_ Teopema 1. Ecau na nexomopom ayua L noaosxcumeabnoud noayocu 
lomcymcmeyem cnekmnp onepamopa A wu ecau pesorvsenma Rx onepamopa A 
ina ayue L ecmo dbynkyua KoHeunNou cmenenu, m. e. 


i icolieie = (3) 
‘mo sadaua Kowu (1) — (2) ne moowem umemo Oeyx pasauunolx cAabelx pewe- 
HULL. 

TokxasateubcrTso. Ilycth x(t) —cna6oe peulenve 3aqauu 


m1) = Ax(t) (t>0), 


ro ==F0: 
JloKaxxem, 4TO 
w(t) = "Or 2 (OI P00)? (4) 
Bospmem 1060 sMHeHHEI cbyHKUMOHaN | HM COCTaBAM (yHKUHIo 
p(t, )=f[Rax(t)] (t>0, EL). (5) 


Sta yHkuua Ha nomyocu ¢->>0 saBusaeTcA aOcomOTHOD HelpepbIBHbIM 
pellleHHeM ypaBHeHHA 


oot) _ ip (t, ) = F[x()], 


160 
R,A (ZS KR x oa Ey 
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Kpome toro, p(t, A) HelpepbiBHa TIpH ¢ = 0 uo (0, d) = 0. Cnenopatevtb 


t 
o(t, N= Vite (¢ — 2)]e* de. 


0 


V3 cdopmys (6) Bsuguo, sto ¢(t, }) mpu PukcHpoBaHHOM t €CTb i | 
dbyHKuHA OT } KoHeHOH cTeneHH. IIpHMeHAA M3BeCTHy!0 TeOpeMy Tota * ( 
ylerko NloKa3aTb, YTO MHAMKaTOpHad mMarpamma dyHkuuu ¢ (ft, \) ecTb He 
MeHbUIM HHTepBaJl BeLeCTBEHHOM OCH, COsepxKallleH Bce Te 3HaveHHA 
O<t<t, aaa Kotopprx f[x(t—t)]4-0. OguaKo, BBugy (5) u (3), HHIAH 
TOpHad AMarpamMa cbyHKuuH © (ft, 4) MeXKUT B NOMyMIOCKOCTU Ret <<. Ilostoi 
mpu t>o 


fIx(t—]=0 (6<t<d), 
ees 


Fie) s0gNO Sas eee 


B cuay mponspoubnoctu ¢>>o uw saMHelHOrO (yHKMoHana f UMeeT MeC 
TommectTBo (4). Teopema oKa3aHa. 

Jjoka3saHHaa TeopeMa TOUHA B CJIeYyIOUeM CMbICJIe. 

Teopema 2. I]ycmb p(h) (A> 0) — noaroscumenonaa Henpepolenan dyn 
Yun, pacmywaa npu h—> -+ co Ooicmpee robot aKCNOHEHMbL, Mm. e. Makan, 4t 


a 


Toe2da cywecmeyem makoe euavdepmoeo npocmpancmeo u 6 Hem MaK¢ 
AuHeuHolli onepamop A, “mo: 
a) NONOWUMEAHAA Nonyoce He Ccodeps#cum cnekmpa onepamopa A u 


I| Rall <p (4) ( 
npu Oocmamouno Oonoumux > 0; 
6) sadaua Kowu 
ax (t 
SO = Ax(t) (¢>0), ( 
KA Oyen) (‘ 


UMeen HEMPUCUANbHOE CUABHOE pewlleHue. 

Jokasateabetso. B kauecrge omepatopa A Bo3bMeM onepaTop AM 
bepeHunpopanua —d/ds B mpocrpanctse £3(0, oo) cbynkunii, KBaypaTau 
CyMMHpyeMbIX Ha Tloslyocu [0, 00) C HeEKOTOPbIM NOJOXKUTEIbHBIM H3MePHMb 
BecOM %(s). OGulacTb onpefeeHHA S9TOTO OMepatopa cocTOHT M3 BCex a6c 
JNOTHO HelpeppiBubIx cyHKunli X (s)€ L5 (0, o0), nponsBogHaa KOTOPbIX TaKy 
mpuvaniexut £35 (0, co). 

YT0Obl NOYYHTb HETPUBHAIbHOe CHJIbHOe perenne sagagu (8)—(9) my 
BblIOpawHoro onepatcpa A, JOcTaTOYHO B3ATb MOOyI0 *uHUTHYtO HeIpepbiBI 
aude pennupyemyto dbyHkuuto X (t) (— 00 <'t < oo), paBHylo HyviIo Ha oTp 
WaTeJIbHOK NOJyOCH, H MONOKUTD x(t) = X (t—s). 

OcraetcnH BbiOpaTb Bec Tak, YTOObL YNOBMETBOPUTh TpeOoBaHHto a). 

TlonoxKum 


Ae a (s) 
B(t) = up Gag 
* Cm., Hampumep, (8), crp. 413 — 116. 
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MoTpeOyem, Tobi AA m060ro0 k > 0 BemomHAOcb HepaBeHCTBO 


B(t) <C (k)e** (10) 
HEKOTOpOH KoHcTaHTOH C(k). [loxaxem, uto Torga qua h>O ypaBHenne 
AX —)X =Y (11) 


HO3HAYHO pa3speliuMo mp sto60m Y € £3 (0, ov). 
EJ(MHCTBEHHOCTb pellleHHA CuleqyeT M3 HeBbIKmOUeHUA e—*S€ £2 (0, 00), 
TOpoe B CBOIO OYepeflb culelyeT H3 HepaBeHcTBa 


% a (0) a (0) : 
“(> BQ)>Ctanye 


Peulenwem ypaBHenna (11) cryxuT dyHkuua 
Ges eel Y (1) 0% de =i Y (s+ 2) e* dr. (12) 
0 


s 


To, aro dyxuxuus (12) npunaqiexut Fed (0, 00), ) aeons sep 
|X (s) P< \ |Y (s+ 7) [Pel2+1) + dt, 


0 
cuJTy KOTOpOH 


c |X (8) Pa (s)ds<f 8 () aorta de LY (s) [Pa (s) ds. 


0 0 0 
TlocmeqHee HepaBeHCTBO MOKa3bIBaeT TakKe, YTO JIA NAHHOTO ONepatTopa A 


*l 


[Rul<[\ pera] O>0), (13) 


Onupascb Ha oleHKy (13), NocTpoum Bec a@(s) Tak, 4TOOBI OOecneuuTb 
epaBeHcTBo (7). Pa3symMeetca, NpH 9TOM HaliexKUT cop.ocTH ycosBue (10). 
Tlon02kuM 


2d +1) 9° (A) 
Ca art aye 


NycTb },>>O cromb Bemuko, ¥To min M(A)> 1. Tonomum janee B, = | 
d 


eho, 


OnpeyemuM TocmemoBaTebHO uncIa By, Bo,... TaK, 4TOOBI ObIIO 
N 
+ A — (2A N 
Us Bua < min {M (A) mee Be? tung (24-+1) (N+1) (14) 


, cBepx TOrO, 4TOObI Oblv10 


i R 
Boras << Bates RNa Le) (15) 


Breyem crynenyatyio dbyHKunio B(s), upaHumas 


B= 8, (N<s<N-+1;N=0,1,2,...) 
Oe 974 


H Jia dbyHkuMu —1nB(s) mocTpouM BbIMyKJy!O MaxKOpaHTy K (s) Tak, 41 
K (0) = 0. Sto Bosmoxuo B cuay (15). 
Tlono02kuM, HaKOHell, 


a, (s) = eX), 
Torna 
- z= eK(s) —Kistt) < e-K < B (1) 
CileqoBaTesbHO, AJIA B3ATOrO Beca OyjeT 
B(t) < B(t), 


oTKyfla, cormacHo (13), (14), BpiTekaeT 


p2A+1 __ 4 ‘te 


| Rall< [3 p,eamtn A) <0. 


Teopema joKa3aHa. 
B 3aKJ0UeHHe OTMETHM, TO CJMHCTBEHHOCTb pellleHun 3aqauu Kom Mo? 
HapyllaTbcA HM 3a CUeT HaJIMYHA Ha NOJOMRKUTEMbHOH MOJYOCH CKOJIb yro 
jlasieKHX TOUeK CMeKTpa onepaTopa A; MpHMepOM MOXKEeT C/yKUTb onepa 


d 
Tyee ie (0, 00). 


XapbKOBCkHi TocyJapcTBeHHbIlt yHHBepCHTeT Toctynuao, 
um. A. M. ToppKoro 11 X 1959} 


IWHMTHPOBAHHAS WIHTEPATYPA 
1E. Hille, Proc. Int. Congr. of Math., Amst., 1954, 3, p. 109.72 G Pam 


Matt ae 29, 549 (1929). * B. A. Jlepuu, Pacnpegenenne Kopueli wembix yHKI 
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Hornagn Akanemun nayr CCCP 
1960. Tom 130, Ni 5 


MATEMATHKA 


HM. B. OCTPOBCKHK 


0 PACHOJIOKEHHH HYJIEH MPOM3BOAHOM WEJION ®YHKILHH 
C HYJIAMM, BJIM3KHMH K BELJECTBEHHOM OCH 


(ITpedcmaeaeno axademukon C. H. Bepxumetinom 12 X 1959) 


Kaaccnyeckaa Teopema Jlareppa raacut: 
| Ecau eewecmeennan yeaan mynkyua f (2) umeem auto eewecmeennole HY AU 
j| Npedcmaeasemca @ eude 


fiz) = ea Py} (1) 


Pe 4 > 0, P(z)—yenan dynkyun poda |, mo ece npouseocdxele f(z) maKoe 
MeIOM AUWb BeLYyecmMeeHHble HYAU UW maKoce npedcmaeastomcn 6 Bude (1). 

| B HacTosllel 3aMeTKe paccMaTpuBaIoTCA Lesble (yHKuHU Kacca* A. Ycra- 
fABIMBACTCA (B YaCTHOCTH) CJleqy1oulad TeopeMa, KOTOPylO MO2KHO paccMa- 
[PHBaTb KaK aHaJlor TeopeMpl Jlareppa: 


y 
Teopema 1. Ecau yenan dynxyua f (2) npuxadnescum kaaccy A u npeo- 
imasanemca @ eude 


i@) =P @, (2) 


ide Q (z) — yenan byHKyUsn sKCNOHeENYyUAAbHOeO MUNA, YOORAEMEOP AIOLUAA YCAOBUTO 


oO 
In* t 


—00 


2 P (2) — yeaa dynkyua, Oan Komopoti 


Pate PY tpi (4) 


foe) 
( Int Int 
1 
mo ece npouseodxele f(z) maxate npunadrencam Kaaccy A u maKoce nped- 
masasuomca 6 Bude (2). 

1°. Ucnonp3yemple OO603HaAYeCHHA H pesyAbTaTH. Ilyctb f (z)— 
byHKUNA, MepoMopdHas BO BCef KOHeYHOH NslocKkocTH. O6osHauuM, culelys 
Hepananuua (): 


Aap (f, i) — 


° n rly ) di 
; 


{ (in | f (te) | + In" | (te) |) (G5 — ae 


(0<B—a<2r, y=B —4), 


2 
t 


co 
* HanoMHHM, 4TO 2TOT Kacc COCTOHT 3 WeNbIX PyHKUK c HYAMH {Ap}),_1, YAOBIE- 
lee) 


@ A 
TBOPAIOMLHMH YCJIOBHIO Ms | Im (a, 1) | < oo, cmbICA KOTOPOrO 3akOUaeTCA B TOM, YTO HYVIK 


R=1 
QYHKIUMM «He CAHIUKOM ObicTpO YLaIAIOTCA® OT BelleCTBeEHHOH OCH. 
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B 
Bao (rs f) = a IO LE (et) [sin + (@ — 2) de 


rt/y 


4 k ae HD oe 
Cup (r, f) = 2 > ( pty — al sin a (Pp dt) 
1<7p<r k 
a<op<fh 


(r,e’** — nomocn f(z), paccMaTpHBaeMble C yYeTOM KpaTHOCTH), 


Sap (r, f) = Aas (7; f) + Bap (r, f) + Cae (r, f). 


Teopema N (3). Jaa «6020 Komnaexcnoeo a (--00) umeem mech 
coomnowenue 


Sap (1, (f — 4) *) = Sap (1, f) + 0 (1). 
Teopema A. Ecau gynkyua f(z) yoosaemeopsem ycaroeuto 


Tw 


| (nt 7 ¢, f))t i oof 


mo 


Aap (tf, f'/f)=O(1), Bap (r, f/f) =O (1). 


Jloka3aTeJIbCTBO 9TOM TEOPeMbl IIPOBOAHTCA METOJOM, OYeCHb OJIM3KHM K TOM) 
KOTOpHIH NpuMeHv HeBaHsMHHa JIA MOKa3aTeJIbCTBa CBOeH H3BECTHOM «JIEMM: 
oO morapHdMuyeckohH nponsBozHolm ((?), cTp. 56—61). Ormerum, 4To oleHK 
BeIHUMHEI Bag (r, f/f) ABAAeCTCA TPHBHAJIbHbIM CJIeCTBHEM 9TOM JIEMMbI. 

2°. B 9TOM NyHKTe Mbl JOKax%KeM ONY TeOpeMy O pacnouloxKeHuu Hyse 
MpOM3BOAHbIX HeKOTOporO Kslacca MepoMopdHbIx :byHkuHH, a B 3° ycTaHOBUM 
4TO Teopema | aABsAeTCA e€ MPOCTbIM CeACTBHeEM. 

Bpegem HeoOxoyuMble onpeyeseHua. 

Onpengenenue 1. Byyem rosopatb, To sexalllve BHYTpH yra 
a<argz<B (O<B—a<2r) yam u TOMOcHI MepomopdHot cbyHKunH f (2 
O4Ye€Hb ONH3KH K CTOPOHAM 3TOrO yrula, ecu 


Cop (1, f) + Cap (r,1/f) = O(1). 


Sametum, 4TO 93TO YCJIOBHe€ SKBUBAJICHTHO TOMY, UTO 


et SR 
TM DD iho 


a<OK<PB a<bp<P 


re rpe°* — nya f(z), ppe’** —ee nomocnl. 

Onpegeneuue 2. Byyem ropoputs, uro dyHkina i (2), Mepomop¢na: 
mpu |z| < oo, MpHHaqwexuT Kaaccy %ag, eCM OHA YROBJIETBOPAeT YCICBUAM 
1) Hy MH Nomocni f(z), JexKallue BHYTpH yraa a<Qargz<f, oveHb 6N3KI 
K CTOpOHaM 9TOrO yruia; 2) HMeeT MeCTO NpemcTaBseHHe 


F (2) = exp (Q (2) P (2), 


rae Q(z) — wenaa dynkuna, Waa KOTOpOH: 


7 


= >=1 


\ (mt T(E, Q)t * di<oo (7=p—a), (5 
1 
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©O Tw 


\ (In* | Q (te) | + In* | Q (te) |) pair dt < co, (6) 
In* Map (r, Q)=O (r"") (Map (r, Q) = max | Q (re’*) |), (7) 
| a<9<8 
P (z) — Mepomopduaa cbynkuua, 200 KOTOpOH 
\ (MRRP IVe me beige (8) 


1 


Teopema 2. IIpoussodnaa gynkyuu Kaacca Yap npunadneocum Kaac- 
ny Yap. 

JlokasateabctTsBo. IIpopepum puauane BbinomHeHHe aa f’ (z) BToporo 
yCOBUA MpHnannexnoctu Y.g. HlonoxuB P;(z) = Q’ (z) P(z) +P’ (z), Oynem 


MeTb 
! PF (2) = exp (Q (2)) Pi (2), 
JO3TOMY HaM JOCTAaTOUHO NOKa3aTb, YTO 


oo Lee 


\ (In*T (¢,P,))t * 


1 


4 
dt < oo. (9) 
Mt wmMeem 


<T (t, Q) + 2T (é, P) + m(z, Q'/Q) +m(t, P’/P) +O (1), (10) 


| Aaa spenuuun m(t,Q’/Q) u m(t, P’/P) u3 «nemmbl O JorapHpmuyeckon 
jmpousBozHol» Hepanunna ((?), crp. 61) monyyaroTca OWeHKH 


m(t, Q’/Q)<O (In [¢T (2t, Q)]), mit, P’{P) =O (In" [tT (22, P))). 


CoorHoulenve (9) TpHBvabHO ceqyeT u3 HepaBeHcTBa (10), 9sTHX OWeHOK 
/4 ycnoBuii (5) x (8). 

Tenepb yOequmMca B TOM, TO ja f’ (Z) BbINOJHAeTCA H MepBoe ycJlOBHe 
HpHwaexkHocTH Ksaccy Woe. Tak Kak dyHkuna f(z) UpHHaqexuT Yap, TO 


Cap (1, f) + Cap (r, 1 /f) = O(1). 
Ham HYXHO NOKa3aTb, 4TO 
Cap (1, f’) + Cap (7, 1/f') = O(1). 


Cap (r, f’) =O (1), u60, ovepuguo, Cap (r, f’) < 2Cap (7, f). Aan Toro 4T06pi 
ycTaHoBnTb, 3T0 u Cyg(r,1/f’) = O(1), AocTaTouHO, B CHy OYeBHAHOrO He- 
paBeHcTBa 


Cap (1, 1/f’')<Cap (7, 6/7) + Cap (7, 1/2, 


moKagaTb, 4To Cag (r, f/f’) =O (1). Ucnomsya tecpemy N, Mbl Nowlyyaem 
COOTHOLUCHHE 


Cap (tf / 1) < Sap (0 F/P) = San P/ I + Ol) = 


= Asp (r, f/f) + Bap (r, f/f) + Cap (f/f) +O (1). 
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B stom coorHomenui Cap (r,f’/f) =O(1), Tak Kak 
Cap (1 f/f) < Cas (7, f) + Cas (7, 1/P). 
Yo6enumes B TOM, uTO Aag(r, f/f) + Bag (r. f/f) =O (1). Umeem 


Aas (1, f/f) + Bap (1, f/f) = Aap (1, Q' + P’/ P) + Bas (7, U/Q)< 
< {Aga (r, Q) + Aap (r, Q’ /'Q) + Acs (r, P’/ P) + Os = 
+ {Bap (r, Q) + Bas (r, Q’/Q) + Bap (r, P’/ P) + 0(1)}. 


Benuunubt Aaa (r, Q’/Q), Aaa (r, P'/P), Bag (tr, Q’/Q), Bag (r, P’/ P) cy 
O(1) B cuny ycnosuit (5) wu (8) u Teopempr A. CootHomexna Aag (7, Q): 
=0O(1) u Bop (r, Q) =O(1) TpuBuanbHO cueLy!OT COOTBETCTBEHHO HB (6) H ( 
Teopema joKa3aHa. 

3°. Tlokxa3aTenabeTBo Teopembl |. OuepugHo, Aa Toro 4T06 
wean (PyHKUMA YNOBJeTBOpsAsIa ycIOBHAM TeopembI 1, HeOOxOquMO Mu jock 
TOUHO, YTOOL! OHA MpHHasyexana nepeceyenulo KNaccoB Ao, H Un,on. (Mm 
OOXOMHMOCTb, H JOCTATOUHOCTb CTaHOBATCA BeECbMa OYeBHHBIMH, eCJIM y4eCcT 
W3BeCTHOe cooTHOWeHHe ((?), cTp. 24) T(t, P)<|n* M(t, P)<8T (2t, P); 
Tlostomy Teopema 1 HeMejJIeHHO BbITeKaeT H3 TeEOPeMbl 2. 

TpHBHaJIbHBIM CJIeCTBHeM TeopeMbI 2 ABAAeTCH CuJIeqylowaA TeopeMé 
TpelctTaBJarollad O6o0OuleHHe Teopemp! |: 

Teopema 3. ITycme Oaxa cucmema ayueti 


argz=a, (J=1,2,..0m; 00 < 0g <..0 <i Op 2k; Opn Og oe 


ITpouseo0dnan mepomopdxoti ' mynkyuu, npunadnencaweti nepecerenu 
Yao, 1 Moras. ++ Vapea yy, Makoce npurHadrercum amomy nepecevenuto. | 

OtMmeTHM, 4TO (byHKUHH, YMOBJETBOPAIONIMe yCOBHIO STOH TeOpeMEl, npey! 
cTaBuMbl B Buse f (z) = exp (Q(z)) P(z), rae Q(z) —nenaa dyHkuua NOpAAKE 
He Blue my? (y = min (a4, —4a,)), YHOBMeTBOPAIONaA H3BeECTHBIM JONOMHH! 
TeJIbHBIM TpeOoBaHHaM, a P(z) — Mepomopduasd *yHKuuA, AIA KOTOpO! 


Tt 


—=-1 


Lee) 
ir 
\ (In* T(t, P)) t dt<oo (I =max(a4,—4,)). 
1 
XapbKOBCKHK FocyJapcTBeHHbI yHHBepcuTeT Tloctynus0 
um. A. M. Topbkoro il X 1959. 


UMTMPOBAHHASA JIMATEPATYPA 


1R, Nev anlinna, Acta Soc. Sci. Fenn., 50, Ne 12 (1925). 2R. Nevanlin 
na, Le théoréme de Picard — Borel et la théorie des fonctions méromorphes, Paris, 1929. 
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Aornane Akagemunu nayr CCCP 
1960. Tom 130, Ne 5 


MATEMATHKA 


b. H. NJIOTKHH 


Ob OJHOM PAJIMKAJIE TPYTIMbl ABTOMOP®H3MOB 
rPYNMbl C YCIOBHEM MAKCHMAJIbHOCTH 


(II pedcmaeaexo axademuxom A. H. Maaoyessim 27 X 1959) 


| B HacTosmeH s3ameTKe JIA rpynn aBTomopdPu3mMoB rpynmm c ycmoBHem 
AKCUMAJIDHOCTH CTPOHTCA payuKal, aHaJOrMYHbI palukKasly KONbWa 9HIO- 
Jppbusmos. B Kkonue 3aMeTKH CyeaHbl HeKOTOpble 3aMe¥aHUA O paluKaue 
rpyinax aBTOMOPPH3MOB MpOW3BOJIbHbIX rpynn. Besye B 3aMeTKe nog rpyn- 
fbi aBtomopdu3smos rpynnb! © mpl nowMMaeM, BOOGIE TOBOpA, HeKOTOPyto» 
barpynny rpynnbl BceX aBTOMOpdu3mMoB rpynnp G, 

| Ilycts @—rpynna u ®—ee rpynna apromopdpusmos. ® naspiBaetca 
WHemHe HHAbNOTeHTHOH (G-HupnoTenTHOM), ecnu B @ umeerca 
DHEYHEIM HOPMAJIbHBIN pA u3 D-oNycTHMbIX Nomrpynn, B cbakTOpax KOTO-- 
FO SleMeHTHI H3 D HHAYUMpPylOT TOXJecTBeHHbIe aBTOMOpdHu3MbI. Ec uMe- 
CA aHaJIOrMYHbIn OecKOHeYHbIH pa, TO MD Ha3biBaeTCA CTAOUMbHOL 
symnok aBTomopdu3mos. CootBetcTByloulue paybt B G mbl 6ylemM Ha3biBaTb. 
MJIbNOTCHTHBIMH (CTAOWJIbHbIMM) OTHOCHTeIbHO ®. 

Ilyctb g€G u cE. OGosnaunm [g,c] = g!-o(g). Uepes [G, ®] = 
ie [G, O(1)] 6ynem oGosHayaTb B3aHMHbIt KOMMyTaHT © yu Q, T. e. noZ- 
oynny u3 ©, nopoxpeHHy!0 BCeBO3MOX%KHbIMH KOMMYTaTOpaMu lg, o]; gEG, 
€@. ScHo, yTO TOUHO TaK 2%K€ MOXKHO OMpPeleuTb B3aMMHbIM KOMMYTAHT 
DyNNbl H MpOH3BOJbHOFO MHOKeCTBa €€ ABTOMOP(PH3MOB. 

|| OG6o3HauvB fanee [G, P(n)] = [[G, P(n— 1)], P], met nomyuaem y6ptBa- 
iM pay @P-KommyTaHtos rpyunel &. V3pectuo, uTo 3TOT pA HOPMaJbHbIi: 
yTo ® Torya UM TObKO TOra BHEIHe HWJIbMOTeHTHA, KOFa 3TOT pA Ye- 
23 KOHCUHOe HCO WaroB JOXOANT NO eLHHHUBI rpynn G. 

| Bpeyem ene o6osHayenua [g,o] =[g,9(1)];...; [g, 9 (2)] = IIg, o(n—1)], 9]. 
ABTOMOP(PU3M o Ha3bIBAeTCA HUTbABTOMOPQH3MOM, eC A sOOoro» 
(EG HafieTca Takoe n=n(s,g), uTO [g,o(n)] =e. Ecau ® BuewHe Huab- 
HOTeEHTHa, TO BCe 3JICMeHTH! U3 DY ABMAIOTCA HHbaBTOMOp*u3MamH. Tpynnpt- 
| ycuIOBMeM MaKCHMasIbHOCTH 6yeM KOpOTKO Ha3blBaTb M-rpynnamu. Uepes. 
-(G) o6o3HauaeTcA MOKaMbHO HUJIbNOTeHTHDI paqukaJ rpynnbl 

JlIemma 1. [Tycmo @—M-epynna u o— eenuavaemomoppusm. Tozda 
49, 0] CR (®). 6s 
TloxkasateabcTsBo. Odo3nauum uepe3 G = {G, 5} nogzrpynny B rouo- 
Kopde rpynnbi ©, nopoxpesnyto rpynnoi © u asromopdusmom oc. Jlerkoy 
JWJleTb, UTO ABTOMOP(H3M 6, PaCCMaTPHBaeMbIM Kak 9JIeMeHT H3 G, ABAAeTCA 
IMJIbIeMeHTOM 9TOH rpynmbi*. B (*,°) WokasaHo, YTO BCAKHM HAVJIbIJIeMeHT 
M-rpyunbl sexKuT B ee paguKane. Orcioga c€R(B). Econ ge, To 
ge, cs]}€R(G)QVG=R(G), uro uw AoKaspipaeT emmy. 

Vs memMbl nowyyaem, B YacTHOcTM, ciexyiommi daxr. Ecau M-rpymna. 
ONycKaeT HeTPHBMAJIbHbIM HUMbaBTOMOP(PH3M, TO OHA OOslayaeT HeTPHBHaJIb- 
BIM HHJIbNOTeCHTHbIM HOPMAJIbHbIM JleJIMTeJIeM. 

Teopema 1. Ecau G—M-epynna u P—ee epynna aemomoppusmos,. 
mo: a) ecau ® &-xunonomenmua, mo |G, P] — HusonomenmHol HOpMaAbHoltL 
lenumens @ ®: 6) P mozda u moavbKo mozda exHeluHe HUANOMeNMHA, K020a’ 
cancOoltl aemomopqdusm uz P ecmb AHuAvaemomopgu3m. 

TlokasatTeabcTsBo. IlyHKT a) HeMOcpeqCTBeEHHO BbITeKaeT M3 JICMMBI.. 


UI 


* Syech H B JaIbHeEHUICM JIA COKpalleHuA MbI MpH Mepexose Kk romomMopiy coxpausem o60- 
Hauenuad Jia rpynn Gu @, a TakxKe IA UX BICMCHTOB. 
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[lyctb Tenepb Kaxk bl aBTromoppusm u3 P ecTb HHsIbaBTOMopdHu3m. Paccmc 
pum B © pay E= HA CHC.2G.2emy CMa,c...cH, = RG) Cc Om 
nogrpynubl H; ABsAIOTCA UNeHaMH BEPXHEFO WeHTPaJbHOrO pAAa padnKasia. T 
Kak Bce (akToppl H;4,/H;—adenesp! M-rpynnbl W B KaxKOM U3 STUX 
topos ® MHAyuupyeT rpymny HubaBTOMoppusMoB, TO, corsliacHo (*), | 
HWJIbIOTCHTHA OTHOCHTeIbHO Kako daxtop-rpynnpl H;4,/H;. Ecau yuec 
uTO aBToMOpd@u3MEI us O HHAyUMpyloT ToxectBa B G/R(G), To orcio) 
cienyeT, uTO © G©-HuMbNOTeHTHA. : ) 
Onupascb Ha nyHKT a) Teopemp! 1, B. I. Bunsanep foKasan (*): 
Teopema 2. Ecau @©— M-epynna u D — 6-nunonomenmunaa epyn 
aemomopgu3moe, mo P seasemcA HUAeNOMeHMHOU epynnou. 
Teopema 3. ITycmp © — M-epynna u ® —ee zokanbHo HuUAoNOMeni 
Haa epynna aesmomoppusmoe. Toeda cceokynHocmb ecex anemenmoe us ®, § 
ASOWUXCA HUALAeMomopdusmamu epynnet G, ecme nodepynna e ®. 
ToxasatTeabcrTBo. O6o3sHauum yepes ©’ nomrpynny u3 &, nopoxye 
HY!O BCeMH HMJIbaBTOMOpusmMamu: rpynub G, nexauumu B®. Ilycrb fan 
@ = 6®’— nogrpynna, nopoxpennaa © u ©’ B ronomopde rpynny 6. Ec. 
¢ — HuIbaBTomMopdusm rpynubt © u o€@’, To tak Kak M’— NOKaJbHO HU 


MOTeHTHAA Tpynna, o ABAAeTCA Take HMJIbIIeMeHTOM B ©. HoG — LA 
pafukaJIbHaa rpynna, uw mostomy (°) o€R(6). VWs onpexenenus nogrpynr, 
©’ renepb cnenyet, uro ®’CR(G). Ho Kaxgpili snement us R(G) ec’ 
HWIbasemeHT B @. Orcrona cjlemyeT, UTO Kak pli aBromopdpu3m u3 MD’ A 
JIACTCA HUJIbaBTOMOpPu3MoOM rpynub! ©, uTo H TpeOoBasocb. 


Onpenenennue. THycts 6 — M-rpynna un ®—ee rpynna apromoppu 
mos. Uepes R@(P) o6o3sHayum nosrpynny B ®, NopoxeHHy!oO BCeMH ¢ 
HHBapvaHTHbIMH ©-HHIbIOTeHTHBIMM Tosrpymnamu. R@(P) Hasopem BHEL 
HUM pawuKkaaom rpynup P (B oTMMUMe OT BHYTPeHHero panuKasa R(P) 

Teopema 4. Ilycmo © — M-epynna u DP —ee epynna aemomopdu3mo, 
Tozda R@&(P) seanemca eHewNe HUAoNOMeHMHoOL epynnotl, codepscumca | 
R(®) u coenadaem c mxoocecmeom ecex anemeHmoe uz R(®), Aeratowuxc 
AUAbaemOMOpPusmamu epynnot G6. Re (P) seanemca makoce M-epynnot. 

| Toxasateupctso. U3 teopempi 2 cnegyet, uTo RE (P)CR (®). Cornar 
HO TIpefblyuleH TeopemMe Kaxblit aleMeHT U3 RG (OY) aBAAeTCA HUMbAaBTC 
mMop?pu3mMom rpynmbt &. Ho rorya, mo Teopeme 1, Rg@(P)—BuHemHe HUE 
noTeHTHaa rpynna. VspectTHo, 4ToO BHeLIHe HHJbMOTeHTHaA Fpylila aBTOMOT 
(busmos M-rpynmbt cama sBanetca M-rpynnolt (ine Orciona RG(P)— wv 
rpynna. Ilycrb Tenepb ¢ — HubaBTOMOptu3M HeKOTOpOH rpynnb G u —P- 
NPOW3BOJIbHbIM ABTOMOPPU3M STON rpynnbl. Torga aBromopdu3sm top Tak 
ABJACTCA HUJIbaBTOMOpdusmMoM rpynnbl &. Brot tbakT BbITeKaeT H3 CeLyK 
eH, HelocpeCTBeHHO MpoBepsxemou copmyst: [g, otc (n)] = 9 [o(g), o(n) 
Orcioka culefyeT, YTO COBOKYMHOCTh BCeX HUJIbaBTOMOpd@Hu3MoB rpynnb 6 
jexalux B R(®), ABIAeTCA HOPMAJIbHEIM JemuTenem B®. Tenepp sc 
YTO STOT HOPMAaJIbHbIM JeNMTeIb MOJKeH COBNAaaTb c Re(). 

OrmeTHM 3/[eCb, YTO eCIH ToTpeOoBaTb, uTOOHI G Gblma paspewmme 
M-rpynno, To, omMpascbh Ha u3BecTHbIt pesymprat A. Hi. Manpuesa (4 
MOXKHO NOKa3aTb, ¥TO B R(@) uMmeetcA nomrpymma KOHeYHOrTO MHeKca, Ki 
MYTAHT KOTOpOH CoxepxuTcA B Re (P). Jlerko npopepserca cnexyiouuli ax’ 
Ilycts © — M-rpynna, ®—ee rpynna aBromopdusmos uu — HopMaJbHb 
Jemmtetb BD. Torga REL) = RE(P)NX. 

Jlemma 2. Ilycm’ ©— M-epynna u P—ee 2epynna aemomopdu3mo 
Toeda: a) ecakaan ©-HuAsnomenmunan nodepynna us P codepocumca @ HeKoM 
pou MaKcuMmanoHou &-HuAabnomenmunot nodepynne uz ®; 6) ecakaa nodepynt 
uz ®, conpasceHHah C BHeWWNe HUAbNOMeHMHO nodepynnoli us ®, cas 
6HEWHe HUANOMeHMHA. 
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HokasateabpceTBo. Iycth ©, C ®, Cc... C®, C...— nocneqosaTenb- 
®pcTb ©-HWIbMOTeHTHBIX Hoyrpynn us ®M w nycts ©’= U®,. Torma Kax- 
Mw | n 


Geli SeMeHT us ®’ sipuseTcA HuJIbaBTOMOpdu3MoM, Mu nosToMy ©’ G-Husb- 
orentHa. Ho rorya ©’ ecrb M-rpynna, u, cilelopaTembHOo, HaliweTca Takoe 
i: yto O@’— ®,. Orcioga caeqyet myHKT a). Ilynxr 6) cuexyer u3 Toro, 4TO 
proMopbusm, CONPAKeHHbIM C HHJIbaBTOMOP(pu3MOM, TaKKe ABJIACTCA HUJIb- 
IBTOMOpP()H3MOM. 

Teopema 5. Ecau@— M-epynna u ®—ee epynna aemomopdusmoe, 


iB 


ino R@(P) coenadaem c nepeceuenuem @cex maKcuMmanoHolx G-HUAoNOMeHM- 
olx nodepynn uz ®. 
| Jloka3saTeaperTsBo. M3 npeqpimymeli memmbl BbITeKaeT, UTO ecun L— 
fepecewenue BCeX MAKCHMAJIbHBIX G-HMJIbIIOTeHTHBIX Nogrpynn us ®, To 
HCG (®). UroOpl WoOKasaTb OOpaTHOe BKJIIOUeHMe, MOCTaTOUHO MOKa3aTb, 
HTO ecJIM 2j— WHBapwanTHad G-HubNOTeHTHaA Nozrpynna B ® u LY,—mpo- 
SBONIbHAaA ©-HuIbNOTeHTHaA ozrpynua B WM, To nogzrpynma L, Ly Takxe 
{UA_NOTeHTHA. Hertpyauo BueTh, YTO MA MOMrpynnl &; MO%HO TMocTpo- 
ITb HMJIbIOTeHTHDIM OTHOCHTeIbHO 9TOH NOATpynnbl HOpMaJIbHbIM pay rpyr- 
abt G, cocrosmuh us Y-onycruMplx nosrpynn. Sror nocseqHu pA MOXx- 
HO YIIOTHUTh JO PAJla, HHJIbNOTEHTHOFO OTHOCHTebHO Lo, HU, CJICMOBATEJIbHO, 
4; 42. Takum oOpasom, R@(P) coxepxHTCA B KaxKOH MakCHMaJIbHOH G- 
AWJIBNOTeHTHOK Toyrpyune us DY, uro u TpeOoBasocb. Ormerum, B 4acTHOC- 
ru, 4TO B culyyae, Kora © —koneunaa p-rpynna, REG(P) copnapaer c ne- 
yeCeUCHHEM BCEX CHJIOBCKUX p-nosrpynn u3 G. 
IIpupenem emule OHH NoAxon kK pasukany R@(P). Beaku Bospacrato- 
WH HOpMasIbHEI D-onycTHMbI pan rpynnbt G Oyem KOpPOTKO Ha3biBaTb 
-pazomM. Komno3vuHouHpli D-pad — 910 pA, He MONycKaloulMi ynwoTHeHui 


eHTOB H3 , HHAYUMpyIOWIMx Tow ecTBa BO BCex (akTopax aHHoro M-pa- 
la. M3pectuo, uTo Ana m060r0 P-pagza [H.] ero D-neutTpanusatop go[Ha] 
MHBapvaHTeH B OD, npnyem ©/3o[H.] ABAAeTCA NOANPAMbIM I1ponsBeqeHveM 
HEKOTOPHIX py aBTOMOpdusmoB akTopos pxga [/7,]. 

O6o3HauuM Yepes 3q(P) TeopeTHKO-MHOXKecTBeHHYy!O CyMMy ®-leHTpaJH- 
BaTopoB Bcex @-paxyow rpyunbl G. HerpyqHo noKasaTb, 4TO 3@(P) ecTb 


HOPMAJIbHBIA = jemuTemb B @D, npuuem, ecuH G OONaqaeT KOMMOSHLMOHHbIMK 
-palaMuv, TO @-WeHTpasM3aTOpbl BCeX, 9THX PAOB coBMasaloT C 3gq(P). 
Teopema 6. Ecau © — M-epynna u P —ee epynna aemomopdus.moe, 

Jloka3saTembcTBo. Tak Kak Kaki smeMeHT 43 3@(P) aABIAeTCA 
HHJIbaBToMopdusmom rpynmbt G, To 3g (P) — G-nunpnorenTHpI HOpMaJIbHbIi 
qeautenb B®. Orciona 3g(P)CREG(P). OSpatuo, ana smo6oro G-HuNbHO- 
TEHTHOO HOpMaJbHOro emuTeA L u3 DP MOXKHO NOCTPOKTb HUJIbIOTeHTHBIL 
OTHOCHTeIbHO L W-pay. Orcioya caefyeT, uTO BCAKHH G-HHIbMOTeHTHDIM 
HOPMaJIbHDIM ~fenmuTeib us DP npHHaqiexutT P-WeHTpasM3aTOpy HeKOTOporo 
M-paya u, cmeqoBatembHO, Rg (P) C3g@(P). 

Vs sto Teopempt sBbiTteKaeT, uro faa M-rpynnpt G daktop-rpynny 
® /Re@(P) moxHO oxapakTepH30BaTb KaK MOAMPAMOe NPOUSBeeHHe HeKOTO- 
pbix rpynu aBTomopdusmos. B yacrsocru, ecnu G — koneunaa rpynna uP — 
ee rpyuna apromopdpusmos, TO P/RE@(P) ABAAeTCA NOLMpAMbIM NpousBese- 
HHeM HelPHBOXMMBIX B HEKOTOPOM CMbICJIe rpyil aBromMopdpu3sMos. 

B mpegbiqyuyux MOcTpoeHHAX cCylecTBeHHOe MecTO s3aHHMaw (baKkT, ycTa- 
HOBJIeHHBI semmMoi 1. Ham wHen3BecTHO, OyeT JIM aHaslorM4yHoe yTBepxJe- 
Hue CipaBelMBO IA MpOv3BOMbHBIX rpynn. B cBa3H c STHM NIpH Mepexose 
K IIPOH3BOJIbHBIM FpylilaM pOsb HUJbaBTOMOpPH3MoB OyyT urpaTb ompeye- 
IACMBbIC HWXKE JIOKAIbHO CTAOMJIbHbIe ABTOMOP(PH3MEI. 
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Asromopdu3M o mpousBombHoH rpymmbt G naspiBaeTcA CTAOM Ib BL 
ecu B @ uMeeTcaA BO3PaCTaIOWIMil HOpMaJIbHbIM pA, CTAOMJIbHbIM OTHOCHTEN| 
Ho o. ABTOMop(bH3M o Ha3biBaeTCH JIOKAJbHO CTAOHJbHBIM, CCAM 
@ umeerca soKambHad cvcTeMa M3 o-OMycTHMBIX Tosrpynn, B KaxC 
uyleHe KOTOpOli o jelicTByeT KaK CTaOHAbHbIi aBTOMOpdusM. BeaKHl JOKaJIbIh 
cTAOWJIbHBIi aBTOMOpu3M ABAAeTCA HubaBTOMopdpusmom. laa cnyyaa LA} 
pauKaJbHbIX py, OXBaTbIBaloulero, HanpuMep, M-rpynmbl, OKaJIbiy 
HUJIbIOTCHTHbIC H PaspellMMble TpyMMbl, MOXHO MOKa3aTb 9IKBUBAJICHTHOCI} 
o60ux noHATHH. BepHo mm 9TO B OOWIeEM Cy4yae — HeEH3BeCTHO. 

Vimeer ecto calenyrommee o6o06mleHHe semMbI 1. 

Teopema 7. Ilycme o— soKanbHo cmaburbnollt aemomoppusm Hekomy 
pot epynno. ©. Tozda (6, o]CR(@). | 

Cneactsue. Ecaun G©—rpynna u P—ee craOusbHad rpymna aBry 
mMopdusmos, To [G, P]CR (B). 

Cama rpyuna ® mpv 3TOM He OO6A3aTebHO JOKAaJIbHO HUJIbNOTeHTHA. 

Onupascb Ha Teopemy 7, MOXxHO aHanorH4yHO TeopeMe | oKa3aTb: 

Teopema 8. Ecau © —epynna Koneunoeo cneyuaavcnoeo paxea u O-f 
ee epynna asmomopq@usmoe, mo DY moeda u monbko mozda cmabusona, Koed! 
KaxcOoli anemeHm us D Aersemca CmabUAoHbIM aemoMOpgusmom. 

B calyyae KOMMyTaTHBHbIX py 3TO XOPOWIO H3BeCTHbIM (akT. | 

Teopema 9. IIycmp © —epynna u ®—ee AroKkanoHO HUuAonOMeHMHAa 
2pynna aemomopdusmos. Toeda cogokynHocmb 6cex AOKaAbHO cmabuAoHel 
aemomopqgusmoe us P—nodepynna e@ P. Ima nodepynna nokaAeno cmabusoNc; 

[pynny aptTomopdu3mop ® rpynnbt G Mbl Ha3biBaeM JOKAJbHO CT@ 
OUNbHOM, eCIH AA KaxKOM NOATpyntbl C KOHE4HbIM YHCJIOM OOpa3syroulH | 
®,c® B @ umeetcaA NOKasbHad cuHcTema u3 W,-nONnycTuMbIX Nos;rpynw 
B KaxKJOM usleHe KOTOpoH ®, WelicTByeT Kak cTaOusIbHaA rpynna. 

Teopema 9 yka3bIBaeT Ha cCJleAylolllee BO3MO2KHOe ONpefeseHHe BHEeIIHEr 
paluKaJla Ppylibl aBTOMOpdH3MOB Mpov3Bo/IbHOK rpynnpl. Ilycts G —rpynn 
u ®—ee rpynna aptomopdu3mos. BHemIHHM pawuKkalom RG) rpyn 


libl © OTHOCHTeIbHO rpynnb! G GyfeM Ha3bIBaTb COBOKYMHOCTb BCX JIOKAaJIbH( 
CTAOHJIbHEIX aBTOMOpdusMoB rpynnb ©, Nexkamux B R(D). ReE(P) apasnet 


CA JIOKaJIbHO HUJIBIOTeCHTHOH M NOKaJbHO CTaOHJIbHOM MHBapwaHTHOK NMoprpyt 
no B ®, cofep2Kallie Bce nomzrpynmb us OD, oOnamatoujue TaKUMH Ke CBOM 
cTBaMH. Tako BHeIUHHH paquKasl MOXKeT, OMHAKO, He COfepxKaTb BCeX HHBa 
PHaHTHbIX JIOKAIbHO cCTaOWJIbHEIX Togzrpynn uz @. Onpenenenupi cetua 
pa]MKaJI MOXKHO Tak2Ke OXapaKTePH30BaTb Ce LyIOUluM OOpa3som. 

Teopema 10. ITycmep © —epynna, ®—ee epynna aemomopdus.moe 1 
I’—nodepynna u3 e2onomoppa epynne ©, nopoocdennan © u DM. Toedr 
Re(P) = R(T)N®. 

IIyctb Janee © —rpynna, ® —ee rpynna aBromopdusmos, g 6G u N = 
= (6), 59,...,¢,) —KOHe4YHOe MHOXeCTBO 3ueMeHTOB u3 ©. Muorxectso A 
HasplBaeTCA JIOKAJbHO HHAbBNOTeCHTHEIM, eCIH AA Kaxjoro gE 
CYUeCTByeT JIMIUb KOHe€YHOe UYHMCNO OTMMUHbIX OT CAHHUIbI 3/ICMeHTOB BHI. 
feeel 25a ls o,],..-], 52, ], Te 2, Wpunagexut N wu BooOme moryT MoBTO 
patecx. Ipynna apTomopdusmop © wa3bipaeTcd BHeEWHE NOKANbH! 
HHJIbNOTeCHTHOH, ecH m060e KOHEYHOe MHOXKECTBO 3JIeEMeHTOB 43 D sO 
KaJIbHO HHJIbIIOTCHTHO. JlOKaIbHO CTaOH/bHbIe PPyMMbl aBTOMOP(H3MOB ABA 
IOTCA BHELIHE JIOKAMbHO HUJIbIOTeCHTHBIMH rpynnamu, a Jaa LM-papuKanbuo 
rpynnb! G MoxHO OKa3aTb u OOpaTHoe. Kak o6cTOHT Jeno AA NpOH3sBONE 
HbIX Ppynl — HeH3BecTHO. 


Tloctynuao 


23 X 1959 
WUMTHMPOBAHHAS JIATEPATYPA 
1R. Baer, Math. Ann., 133, 3, 256 (1957).?B.T.Buasanuep. AH, 131, No 4 (1960) 
8 Jl. A. Kan y«xuun, Yxp. matem. xypu., 11, Ne 1, 38 (1959). 4 A. WH. Manbpnet 
Mateo. cOopu. 28, 3, 567 (1951). ®° B. WH. Waorxwn, Uss. pyc. yue6u. 3an., Mateme 
Taka, Ne 1, 130 (1958). ® B. WH. aotxkunu, Yen. matem. nayk, 13, B. 4 (82), 89 (1958 
77].M.Cmupuos, Matem. cOopu., 32 (74), 1, 365 (1953). | 
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Joxnayn Akagemun nayx CCCP 
1960. Tom 130, Ni 5 


MATEMATHKA 


tO. f. PEWIETHAK 


MHTEFPHPOBAHHE NO BhINYKJIOMY MHOFOrPAHHHKY 
W HEKOTOPBIE BOHPOCbI TEOPHH JIMHEMHbIX HEPABEHCTB 


(II pedcmaeneno akademuxom B.H. Camupnosoim 27 XI 1959) 


Ilyctb JaHa CHCTeMa JIMHEHHbIX HepaBeHCTB: 


YO Dom +0) j=1,2,...,m. (1) 


1 ones uTO B KaxKMOH CTpoKke HM KaxKOM crouOue MaTpHUEl || a; || 
XOTb OJHH 93JIeMeHT OTJIMYeH OT HyJa. Ilyctb M ecTb COBOKyMHOCTb To¥eK 
X (x1, Xo,.--, Xn) — pellenuli cuctembl (1), PaccmorpuM cHayasa cmeqyrouly1o 
OCHOBHYIO 3ajlauy: BbIYHCJIMTb MHTerpan oT dyHkuMH o(X) = exp {a,x, + 
I+ doXq-+...+ GnXn} 0 3aMKHYTOH OOnacTH M (az — NpoH3BOJIbHbIe KOMMJIeKC- 
HbIe YMCA). 

Kak u3pecTtHo ('), upu / > 0 


F Itico 1? Tipu x 0} 
é 1 == 
fy | Caaf am ene q 
1—ico mpu x <0. 


Tlonaraa B seBoH 4vacTH x = f;(X), nonyuum cyHKuuIo y;(X); y(X) = 1 
Ng [(X)>0 u y(X)=0 upu f;(X)< 0. IIpouspemenne y(X) = x1 (X)... 
.Y¥m(X) paBHO efMHue JIA BHYTpeHHUX TOUeK OOnacTH M u Hysto AA 
CEM. Ero MOXKHO MpeACTaBHTb B Bue KpaTHOrO MHTerpasia 


Imtico | 1, 4400 EXP > (> Cigar | Gj 
es Ota dl,...d0 


ni . ilps Veta Ve ahem is acta 


—ico 1,—ico 


¥(X) = 


Vuterpal 3fecb MOHHMaeTCA KaK NOBTOPHbIM, T. e. 3a 3HaveHHe MHTerpasa 
TIPHHHMaeTCA pe3yJIbTaT NOCMeOBaTebHEIX WHTerpHpoBaHHu cHayana no Gy, 
3gatem m0 Go UT. Q. 

IIpounterpupyem 9 (X) y (X) no o6nacTu Q {— Ag < Xp < Rp}, R= 1,2,. 
Meus NopsOK MHTerpHpoBaHHA, MoJyyuM: 


n 
eB (S) TT] [eBete(®)  e—Apae(®)] 


W(X) 9 (X)aX= oe Pah \: (fo. ____— dC,...dem, (4) 
(271) 
alto. (e) 


k=1 


m 
rye 8(¢) = 2 De eG) » ain; + dy, (Mpefesbl WHTerpHpoBaHuaA B KOM- 
[= j=1 
IJICKCHOM MHTerpavie MpocTOTbl pau onyckaroTcs). 
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IIpapyto uactb (4) MO2KHO 3HaYHTeIbHO YIIPOCTHTb, yCTPeMHB HeKOTOP! t 
u3 A, u By K 6ecKoHeuHocTu. BemectBeHHad wacTb Sz (yHKUMH oy (%) pa | 
Ha Qiply+..-+ Omelm+ Re ag. Nycrs 1; Bei6panbt tak, uro Bce S,=+-0. Ec. ; 
Sp>0, To mph Ap—oco exp{— Apap (C)} 0. Ecan Se< 0.8, 16 11 
Bp-oo exp {By,ax(S)} > 0. Tlepexoaa k npefeny, nNony4aHM uHTerpad Mh 


4 \. (ee Oh 
(2ni)™ “ 
rl. Cao) 

Rk 


=1 


rae y(S)— HekoTopaax wHHeiHaa cbopMa MepeMeHHEIX C),...,Gm. Ecam Ry — “& 
H3 Ay HW Be, KOTOpbIe (PHKCHPOBAJIHCb UPH OMMCaHHOM TipeJesbHOM TMepexoniy 
TO (5) paBHO uuTerpaly dyHkuun ¢(X) no Mepeceyenuio obnacTH Mc n-Me}pih 
HbIM «OKTAHTOM) eXeQ Re, R= 1,2,...,n, ree & = +1. Ecam soruncanit 
HHTerpas (5), TO, Nepexoqa kK Mpexeny upH R,g—oo, NOMyYHM BeHYHHE 
HuTerpasa or ¢(X) no BceH M. coy! 
Hcnosb3yeMble KOMIMWI€KCHbIec WHTerpasibl, BOOOWLE TOBOPA, He ABJIAOTC 
aOCOJIOTHO CXOJALIMMHCA, H OOOCHOBaHHe 3aKOHHOCTH MPOH3BOAMMbIX Onepe) 
HH TpeOyeT JONONHHTEIbHBIX COOOpaxKeHHH, KOTOPble MbI He IIPHBOJHM. 
BpiuncyieHve UMHTerpasia (5) OCHOBbIBaeTCA Ha CJIeMyIOUleM 3aMeuaHHy 
Ilyctb f (€) — patuonanbHaa (byHKIMA CTemeHH He BblIe — 1; ry HM fe—CYM 
MbI BbIYeTOB (byHkuHH f (SC) B ee ocoObIX TOUKAaX, JeKalllHX, COOTBEICTBEHHC 
clleBa HM clipaBa oT npamoH ReC€=/, He cofepxKauleH ocoOpix ToueK (yHi 
wun f (¢). Torna: . 


ry upu x > 0, 
= \ e%()at= j"/e(ri—rs) np x= 0, (6 
© ReE=l ro mpu x <0. 


(IIpu x = 0 cnenyer OpaTb rmaBHoe 3HaueHHe HHTerpana.) 
TlofbinterpambHaa dyHkuua B (5), Kak dynkuusa C,, HMeeT ocObble TOUKK 


m 
4 
C= 0 npw ax-0, CS”) = — a, Dank; + Gp |. 
j=2 


TlockombKYy BeleCTBeHHbIe YaCTH TepeMeHHbIX Co,...,.C_ MOCTOAHHI, TOU- 
Ka €, HaxoqWIcH BCe BpeMa No OfHY cTopoHy npsmoli ReC,=—/, u pesyap- 
TaT MHTerpHpoBaHuaA no C, Ha ocHOBaHuu (6) eCTb CyMMa KOHeUHOrO 4UuCsa 
(PyHKUMH TepeMeHHbIX O,,...,Cn TakorO %Ke BUa, KaK M MCXORHaa (PyHKUMSA 
MlepeMeHHBIX €,, Cy,...,Cn. MuTerpupopanue Kax Oro OTLeAbHOrO cmaraemoro 
NOJyYeHHOH CyMMbI 110 Cy TpeOyeT TakHX 2Ke OMlepallMii, KaK M MHTerpHpoBa- 
Hue 0 €;. Takum o6pasom, BbluMcIeHwe uHTerpana (5) TpeOyeT KOHeUHOFO 
uuciia apuMeTHyecKHXx JelicTBHH. Tipu BplyncneHHn yoOHO B3ATD Rp = aR, 
k=1,2,...,n, rae a, >O0, u cuntaTb uncno R poctatouno bombiuum. Unena 
1;, He (pMKCHpya HX 3HaveHHi, MOXKHO CUMTaTh BbIOpaHHbIMM TaK, YTOOI BCE 
BbIPaxKeHHA BHA Al)+...+ dmlm +a, KOTOpble MOryT BCTPeTHTbCA B MIpO- 
Wecce BbIYHCJICHHA, HMeCJIH 3HaK TlepBOro OTMMYHOFO OT HyA KoOaddulMeHta, 
ecu a=O0, M 3Haka a, ecun a--0. Jina 9stToro RocTaTOUHO TpeOoBaTb, 4TO- 
Ont J; ObimH ocTaTouHO Manbl un 1, OblnM 3HauHTeMbHO SombIue l,, l, sHauu- 
TeJIbHO 6onbie J; wT. OZ. 

PaccmoTpum H€KOTOpbl€ TIPHMe€HeHHA U3IORKeHHOTO aTOpuTMa kK TeOpHeE 
JIMHeHHBIX HepaBeHCTB. 

BpeyleM CHCTeMy HepaBeHCTB: 


Dy dyexe ded, 426. 0, et eRe (7 


=i 


e 6; >0. Vurerpupys dynxumo 9(X) =1, Haxoqum, no mnpespiayuemy, 
tpsem V=—V(R, 64,...,5m) OOmleH uactH Ms pewienuit cucrembl (7) H «OKTAaH- 
Wp» &eXe,<QarR, R= 1, 2,...,n. Ecam R foctatouno BesuKko, a 5; Masbl, mpu- 
PM 6; 3HAUHTebHO Oosble 6,, 6, 3HaYMTebHO Gombe 5, HT. 0., TO V 
BIACTCA MOJIMHOMOM OTHOCHTeIbHO R u 6;. Crenenb nomMHoma V oTHocH- 
eIbHO R paBHa pa3MepHOCcTH MpefewbHoro KoHyca oOsactn M_ pemennii 
etempl (1). Ecnu r — HaHMeHbllaa H3 CTerleHeli OMHOUNeCHOB C HeHYJICBbIMH 
joshputnentamu, cocTaBJaiouux V, TO n—r paBHO pa3mMepHocTu odsacTu M. 
Kucdepenttupya V mo 6;, MoxHO onpesenuTh (n — |)-MepHyto muiomlaqp Tol 
pan odnacTH Ms, KoTOpai oTBeyaeT j-My HepaBeHcTBy cucTempI (7). Orcio- 
@ MOXKHO OMpeeHTb Ppa3MePpHOCTh COOTBeTCTBYIOINeH rpaHH oOsmacTu M, 
O NlO3BONIAeT BbILeHTb U3 (1) HepaBeHCTBO, ABJIMIOMleeCA CWIeMCTBHeM OC- 
AJIbHBIX. me pa 
| Ilyctb TpeOyetcx HaliTH onopHyto nocKocTb o6uactu M, napannenbuyro 
jlockocTn f (X) = a,x%1-+...+a,xX, = 0 (o6nacth M mpegnomnaraetca orpaHn- 
NeHHOH). Ecnu SMR ite max f(s), TO HCKOMbIe€ IVIOCKOCTH HMeIOT 
€ €M 


papHenua f (X)—t=0O wu f(X)—T=0. Kax serko noka3atb, 


T =lim log (\exp [Hf (X)] dX ): (8) 
H->oco M 


Vuterpan or dyxKiuu exp[Hf(X)] no o6mactu M papen cymme ‘Bblpa- 
«KeHHuH Bua f (f1)e"4, rae f(H)— paunonanmbHan dyHKuua H. Ha ocHosa- 
“m4 (8) pH JoctatouHo Oonbuiom H HanOonpuuh u3 KoapduuMenHToB d pa- 
BeH 7". 

Muuumym ¢ onpefessetca aHanoruuHo 3ameHor f (X) Ha — f (X). 


MatemMaTHueckH HHCTHTyT 
CuOupcKoro oTqenenua Tloctynuso 
Axayemuu HayK CCCP 27 XI 1959 


UWMTHPOBAHHAH JIMTEPATYPA 


1B. WH. CMupuos, Kypc saicmel matematukn, 3, 4. 2, M., 1953. 
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Jloxnxagn Akagemuu nayk CCCP 
1960. Tom 130, N35 


MW. Bb. CHMOHEHKO 


OrPAHHYEHHOCTb CHHIYJIAPHbIX HHTEFPAJIOB 
B MIPOCTPAHCTBAX OPJIHUA 


(ITpedcmaeneno axademuxom C. J]. Coboaecvim 23 X 1959) 


Ilyetb %),(D)—upocrpanctso Opsuya, ompefeneHHoe orpaHiueHH 
‘H3M€PpHMbIM MHOKecTBOM D m-MepHoro mpoctpanctBpa E, wu dyHKM 
al | uJ | 

M (u) = ( p(t) dt, rae p(t) —HeyOpiBaiomjan cbyHkuna; N (u)= \ q (t) 
0 0 
rye g(t) —Upapan oOpatnaa p(t), u $v (D) —MuHoxecTBO PyHKoHH V, OD} 


-KOTOPbIX \ N [vu(P)|dP cyuectByer. 
D 1 
Kak u3pectuo ((*), crp. 83), K mpocrpanctBy £),(D) oTHocatcn yt 


LMM U, YAOBJIETBOPAIOMIHe YCJIOBHIO (le [lo |aP <oo ama seex vELn(h 


HOpMy B MpoctpauctBe £%1,(D) BBOAAT PaBeHCTBOM 
lull —=sup\u(P)o(P)dP, | Nto(PyldP <1 
ae’ D 


PaccMOTpHM CHHTYJIAPHBIM MHTerpas 


: Q (P; 6) 
Kf = \eaalr 5m f (Q)aQ 


2 
ure Ores — TOUKAa eJMHMYHON ccpeppl. 


ee 
PO] 

Q(P; 9) yHoBeTBOpaeT CJIeyIONIMM yCJIOBMAM: 

1s \ 20; 0) dsp = 0, rme S; — elunuuHan cepa. 

Si 

2. Q(P; 9) HenpepbipHa no 0 npx duKcupoBaHHom P. 

3. |Q(P; 6) —Q(P; 9)|< (| 6, —9|), roe m He saBucuT or Pu yac 
NeTBOpAeT ycsIOBuIO 4 


ab 
4, |i dt < 00. 


0 
5. |Q(Py; 9) —Q (Po; %)|<B|P,— P.|*; « >0; B— noctosnnas. 
ynKiw0 M(u) NoLYHHuM JONOMHHTebHOMY YCJIOBMIO: Avia JocTaTou 
‘OOJIbINHX UW BbINOMHACTCAH HePaBeHCTBO 


l<B< ao <a. 


JlerkO JoKa3aTb, YTO CyukecTByeT cbyHkuHA M,, 9KBUBasIeHTHaA (byHKWMU 
‘((*), ctp. 27), yqoBneTBopsloujad HepaBeHcTBy (2) Aa Bcex u. IIpu 91 
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| =£y,(D) 4 Hopmot || |[m, H || |/m paBHOcHabHEI ((4),cTp. 130). Tlostomy, He 
HbINaA OONLHOCTH, MOXKEM CUHTAaTb, YTO HepaBeHCTBO (2) BbINOmHAeTCA 
H BCeX LU. 

Teopempi 00 orpaHHYeHHOCTH CHHTYAsAPHbIX HHTerpasioB B Ksacce £, (p > 1) 
uw nogyyeupt C. I. Muxaunpm (1,8) w A. Kanpqepouom x A. SurmyHom (2). 
cTpancTBo Lp ABMAeTCA YacTHBIM cnyyaem £5,(D), Kora a=B=p. 
WMH monyyeHa Teopema, o6oOmlaiollad pe3ybTaTbl! yka3aHHbIX aBTOpOB. 
Teopema. Cuneynnpnolli onepamop (1) onpedenen u oepanuxed 6 npo- 
paucmee £4,(D), m. e. 


| KF lm <C]| Fil a (3) 


> C saeucum auwo om a, 8, Q, uy, D *. 
Hoka3satTeabcrtTso. Bsaexem o603HaueHHaA: 


_Q(P; 8) - 
RO aa Pe Ole CE ger 
lo, ecu | P —Q{< 2}; 
f(P), ecm f(P)<y, 
lf (P)y= te ecm f(P)> y; 


| /) — paBHousmepumas ** c f(Q) HeBo3pacTaionlad PyHKUHA, oNpeseneHHas 


ayte O< < 00; Br (x) = Z| fF (dts BI (y) — o6paruan 8; (x); Fr=Kaf = 
q 0 

\K (P; Q) f(Q) dQ; E* — muoxectso touek P €D, rye Res (P)|>y Tor- 
| D 

| Juan mo6oro r > 1 uMmeeT MecTo o606mleHHOoe HepaBpeHcTBo A. Kampyepona 
iA. 3Surmyxya (*) 


| Q 


| ER) < SUF (Pap + C.F (y), (4) 


D 


~ 


y 


fe C, — NO0CTOAHHAaA, 3aBHCAad Mb or D, ru Q. 

| ITO HepaBeHcTBo MosyyeHo B (*) AA cayyanr = 2 uw XapaKTepucTuKu Q, 
‘BucsieH oT 86. DopmMyHpoBaHHoOe HepaBeHCTBO MOKa3bIBaeTCA aHaJIOrH4HO 
‘MCNOb30BaHveM pesyubrata C. IT. Muxauua ((1), ctp. 99, tTeopema 3). 
| Tak Kak Jus f, yXoBseTBopstoujux ycnosuio Tenpyepa, K,f upu 4-0 
RBHOMepHO cTpemutca K Kf, To TeopeMa OyleT OKa3aHa, eCIH MbI yOequM- 
I, UTO 


Il Fall mm SCF ll: (5) 


me C He 3aBHCHT OT 4. OueBHaHO, HepaBeHcTBO (5) JocTaTOuHO OKa3aTb 
ma f >0, uro u OyfeM MpeqnonaraTb B TabHeHUeM. 
IIpupeyem HeoOxofuMble HepaBenctBa (cm. (+), cTp. 39 nH 251) 


Tepes at Wa BCeX U; (6) 
a flu <1 +) Mappa; (7) 
D 


. 


* Korma 91Ta 3aMeTKa Oblula NOATOTOBMeHa K MeuaTH, HaM cTavia usBecTHa pa6ora (°), 
KOTOpoH pH MpesNooxKeHHAX, HECKOMbKO OTJIMYHBIX OT HalIHX, NOKasaHa OrpaHHueH- 
Th, OMHAKO. JIM B CAydae, Korma Q=Q (8). 

** Fi (t) (O<t<oo) au f(P) (PED) HaspiBawTcd paBHOH3MepHMBIMH, eCAH 
E(a<fi< b)=mE (a<f <b). 
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)u(P) v(P) dP <|j [ln © ll 
D 


ecam lili <1, 70 \M(u(P)]dP < [4 la. 
D 


IIpacrynum k oueHke || 7a |lac 
l7aila<! +L mwa 1+ |e Pwdy ( 


TlocnenHHli uHTerpas OlleHHM, HCHO/Ib3yx HepaBeHcTBO (4): 


| Brip(y)dy<c,) “Way{ fPypaP+ cr \ Breydys | 
0, 0 Y D 0 ] 


Vuterpasbt B mpapot uactu (11) paccMoTpHM OTJeJIbHO: 


1, =\ 22 ay\ (2) ae = \ Mf (P)laP + \ (f (Py dP ( PW) gy 
- j Z fp) 9 


BpiOupaa r >a Tak, uto lim oe = 0 ((4) crp. 38), H HHTerpupys | 
yoo 


YaCTAM, TOJLYYHM 


J ir(pyrde | Pay = —\ mipieae +r\ reyrap | 
D fp) 9 D D HP) 
M3 nocnwequero paBeHcTBa H HepaBeHctTBa (2) caenyer 
| (FCP) aP Se SE =r Mif (P)laP. | 
D fF (P) 
OkoHyaTeJIbHO WIA HHTerpana J, Tomy4HM OLeHKy 
Spay ME OA, (! 


i 
SaliMemca BTOpbIM HHTerpasiom. IIpousBoyx nogxcTraHoBKy y = 8B; (x), HHT 
PHpyA MO YacTAM H YUMTHIBAA, 4TO 


lim xM (8; (x)] < lim \ MIF (t)] dt = 0, 
x—0 x>0 
0 


MOJYYHM Wellb HepaBeHCTB: 


1, =| BF (y) p (y) dy = —\ «dM ig; (x)] = 


= = 2M [8p (II + an M 18; (x)\dx < 


0 


= «MIB (I —| ple Ord 


M [By (x)] dx = 


Br (x) p [By (x)] dx. 


. 
fa 
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Wis nocmefuero paBencTBa uM HepaBeHcTB (2), (6), (7), (8) cuenyer 


(@—1)\ MiB dx <J pie OIF Ge) de <I llwl| PLP I Il < 


0 


i+ Cw { [Br (x)1} dx | MF ll <[ 1 + 2S \ Bs (x) PUB) de] NF lle < 


co 


<2[1+ @—1)\ MiG de] I Filla * 
B—4 


Tenepb merko yOequTbea, 4TO Ha chepe || film =k = iat) 


<1 wuMeer 


CTO HepaBeHCTBO 

lh< a-ak. (13) 
_ Mogcrasaa (13), (12) B (11), a sarem B (10) u ucnomb3ysx (9), Tonyuum 
a ccbepe || fl|m =k ouenky 
| ioe 2 4 
Il fa lla < 1 -Cyk( : + a): 


fa OF 


OxonyateIbHo Oy eM HMeTb 


[ae ee (ee As, 


am (4 


Teopema JOKa3aHa. 
IlonytHo 43 HepaBeHcTBa (13) Mbl ToyuMmH OrpaHHYeHHOCTb onepatopa 
x 


‘l 
By (x) = —-\ Fae 
0 : 
apoctpaHcTBax Opsimua, yOBJeTBOpAIOWIMX YCIOBHIO (2) AIA BCeX UW, HOpMa 


I WBi<s) . aa £p (p> 1) ator pesynptaT nonyyen Xapau c Gosee 


PUHOH OeHKOH HOpMbI: IBII<7q (Pyererp. err). 


Jloka3aHHasa Teopema JomyckaerT O6obIeHHe Ha HeOrpaHHyeHHy!0 OOsacTb D 
DM CUIELYIOULUX MONOMHATEbHbIX yCOBHAX: 1) HepaBeHCTBO (2) BHINOJHAeTCA 
ia Beex u; 2) Q saBNCHT Mb OT 9, HOO BHINOHAIOTCA YCJIOBHA TeEOpeMbI 
. [. Muxauua (*) 2a HekoToporo p > «. 
| Teopema npwMeHuMa IIpw OWeHKe CTapwIHX MpOHSBOMHBIX 9JIJIMITHYeCKHX 
PaBHEHWM, B TeOPHH OHOMePHBIX CHHTYJIAPHbIX ypaBHeHHH HM KpaeBblx 
aay aHaJIMTH4eCKUX *yHKUMH. 
| PaOota 6blia WOo*KeHa Ha CeEMHHape N10 HeJHHeEHHbIM NpodsemaM MexXa- 
MKH Tipu PoctoscKoM-Ha-Jlony yHuBepcuTete. 

ABTop BbIpaxkaeT NPH3HaTebHOCTh pyKoBoguTesto cemuHapa M1. HV. Bopo- 
ay, a Tak>Ke ero yyactruukam B. VW. JOnosnyy u 10. II. Kpacoscxomy 
A TOesHoe OOcy2x*MeHHe padorTHl. 


PoctospckHl-Ha-Jloxy 


rocyfapCTBeHHbIH yHHBepcHTeT Tloctynns0 
a i 4 221959 


UMTHPOBAHHAS JIHTEPATYPA 
1C.T.Muxauu, Yen. matem. uayx, 3, B. 3 (125) (1948). 2 A. Ka lderon, 
.Zygmund, Acta Math., 88, Ne 1—2, 85 (1952). *C. IT. Muxauun, JAH, 117, 
bP], 28 (1957), * M.A. Kpacnoceapcekuik, A.B. Pytuukun, BpilyKsple 
VHKIMM MH Mpocrpanctsa Opauua, 1953. § A. 3urMyuHuaA, Tpuronometpuueckue pazHl, 
39. ® Koizumi Simuyu, Proc. Japan Acad., 34, Ne 4 (1958). 


‘l =| (he) 


ie 


I F lla 


* UF ila S2 UF lly, Tax KaK <t+) mM (iy 
D 


Jloxaagn Axangemun nayx CCCP 
1960. Tom 130, Ne 5 


MATEMATHK 


B. COJIOHHHKOB 


OB OLLEHKAX TEH30POB FPHHA JWJIA HEKOTOPbIX 
KPAEBbIX 3A]A4 


(IT pedcmasaexo axademuxom B. H. Cmupnosoim 19 X 1959) 


1. Paccmotpum neppyro KpaeBylo 3afauy IA CTalMOHapHOH CHCTeN 
Happe — Crokca B orpaHHdeHHOM TpexmMepHoH oOmacTH © c rpaHuuel S: 


Av =gradp +f, divv=0, v[s=0; ( 


Onxpucr (1) pa3sBHuI TeopHio MOTeHWMaJla H Noctpousl Tex30p Tpuna A 
_3afaun (1). OcHoBHoe CHHryJIApHoe pelieHve uMeeT BUT 

On (x; — Yz) (%} — Yj) 1%; 4; 

tie eames ea qi (X,Y) = ae =e 


xy 


TlocrpoeHupit OaKBucToM TeH30p [puua BbIparkaeTCH C MOMOULbIO OCHC 
HOrO CHHTYJIAPHOrO pelIeHHA CJIeyIOUIMM OOpa3om: 


Gij (x,y) = 1 (%, 4) —TG%,y), gi y= 9%, 49) — 11,9), 
re lj, 1; yYHOBeTBOpAIoT CHCTeMe 


ary) Wy (ty) 
Ox; : Ox. ee 


Z 


AV; (x, y) a 


0, 
H KpaeBOMYy YCJIOBHIO 
Va, Y) jegs = 027 6 Y) |zese 
Tina Gz, OGiz/OXm, gj OMKMBUCTOM NowyyeH psa oeHoK. Obdodmenne 


ero pe3yJIbTaTOB ABJIAeCTCA Culeyiollad Teopema: 
Teopema |. Ecu SE€Lip(1,h), 0<h<1, mo 


G 0G; ; (x, y) 
Gi (HIS, | Se ee 
x, m xy 
OG;:(X,y)  OG;;(x', y) | 1 h 
J t} Pye? | DT yy Vex! 
OX Ox, a R38 bss 22). h< 


~ 
, Text AM Ft xx’ I a 
[er (x,y) — glx’, 9) | g(a esl ie |e ae 
2de. C — nocmosHnole, saeucsuuue om S; R= min (ry, xy). 
Ecau oe S€Lip(2,4), O0<’A<1, mo 


PG; ; (x, y) 


Og; (x, y) 
Ox 0X, 


Ox, 


pana 


Sime 
Vey 


’ 
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| PG 5 (%Y) PG, (x’,y) 


OX 9% my Ox,OXp, 
Og;(x,y) ag; (x’, y) S 
OX; Ox, 
Tyee | In rt r ,|Inr (2 rr, 
= c( R4 —+-—= a es ’ IN 
yQ 
jolene | Tie jae dt Ps bey Sabet 
Os Eee ; eG XxX i Bese ae 
\ i : R3 R2 ’ A=1, 


OrmeTuM, TO TOUHO TaKHe 2Ke OMCHKH ClipaBeAIMBb! WIA pyHKuan I puna 
a 3anaua Jupuxse uv dyakunu Heiimana. ; 


Tak Kak pellieHwe 3aqauu (1) Bbipaxxaetes c NOMOWbIO TeH30pa puna 
(opmysiam 
BL) \ Gi (x,y) fily)dy, p(x) =— \ Gi (x, y) Fi (y) dy, 
a a 
Tip MOMOMIH TeopeMbI | MOxerT ObITb TOKa3zana 
Teopema 2. Ecau S€Lip(J,h) u |f|<C, mo 


av Ov(x) dv (x’) Cri, h<, 
| Ox; Ses Ox; ax, i 
| p (x) — p(x’) | Cree | nr ?, he 1. 
Ecau oe S €Lip (2,4), FELip (0, «), mo 
Orv Gi |) se 
Ox,0X; ’ Sep | SCF lisp (0, &)» 
0?v (x) 0?v (x’) CIlfll. rA 
Oxjox, — auidx,, | Hespio ee eee 
Bp) | 8p < Calls sinner dayern bce rab eee Teg ee Rae 
os, ax, C | f leap co.) 2" In l xx! RS ied Sel 


Bonee oOniHH pe3ysbTaT MpHBeseH B 3aMmeTKe (*), 
Kpome Toro, ciipaBelIMBa culeqyiolad Teopema: 
Teopema 3. Ecau S€C*, mo umeem mecmo Hepaeercmeo 


I Vv hy? ca SS C | f lpi" 


OTMeTHM, UTO aHaslOrHuHad olleHKa A Il ¥ lly ay Lae QQ’ — mo6aa 
2 


-TpOro BHYTPeHHAK Nogobmactb o6nacTH Q, Tomyyena O. A. JlaapnKeHcKol. 

2. Tipu uccneqopanuu AuddpepeniwasbHbIX CBOMCTB pelleHHA CTalMoHap- 
IbIX 3a],a4 MarHHTHOM rHApoOAMHaMHKH BCTpeyaeTCA HEOOXOMMOCTb MOCTPOHTb 
reH30p [puya Wa caexyromeh 3aqaun 


TOL =], divH—O 77 \>c 0; (2) 


ye j— 3aaHHbli coneHoufambHbiit Bextop, Ap|s = H;(—)m(Elees uw Q— 
JIHOCBA3HAA OOIACTb. 
PaccMOTpyM Tak}Ke COMpsxKeHHy!O saayy 


c FOL, diy Ee Ope rt — 0, (3) 


le a — COJICHOHasbHbIi BeEKTOP, YOBJeTBOpAIOMIMH TpaHHYHOMy yCJIOBHIO 
iss 0, HE. = E—n&;. 
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Ten3zoppi puna yaa sagay (2), (3), Vie(x, y) U Uin(%, y), ABMAIOTCA Ff 
We@HHAMH CJleAYIOWHX 3alay: 


ee tebe y), dive Va(X, 9) = 0, 
k 


Ve, (5, y) res — 0, Ve = (Vie, Vor Vse), 


rot, Ve (x, y) = grad, 


rot, Ux (x, y) = grady eee. + e,5 (x — y), 
div, Uz (% y) = 0, Uz, te; y) es a 0, U;, = (Ux, Une, Use), 


rye N(x, y)—dyukuun Hetimana, G(x, y) —cyuxuua [puna fia 3aqat 
Jlupuxue. 
JlerkKo MpoBepHTb, 4TO 


4 € 
Ve, y) = rot, = 


. Ae Vi (x, y) ae grad,Sz (x, y), 

xY 

rye 

ON (E, y) n(E) 
me 


, 4 
Ve (X,Y) = rote | 
s 


H Sp(X, y) ABAAeTCA pelleHHem 3aqaun J[upuxse: 


AxSp (X,Y) = 0, se(E, y) lees = de (6, Y) lees, 
ipHuem 
M (@) 


4 e ; — 
ony) =— \ (qetotn* + Vi (ny), den) 
M, ; ny 


MHTerpHpoBaHve BefleTCH MO KOHTypy, JiexKaulemy Ha S. Bpipamxenuve Ans 
bp (E, y) HM€e€T CMBICA, TaK Kak 


—G (Gotota = + Vin, 9), dln) = 0. 
(2) ny 
Jlanee, 


ep 
if 


4 , 
Us (x, y) = ze Tote + Uz (x, y) + grad, te (x, y), 


xy 
rye 
Up (Key) rots \ eee Y) ot dS, 
g k Ex 


o (5, ¥) —MMOTHOCT NoTeHUMaNa ABOLHOTO cuOa, IIpH MOMOLLM KOTOpOrO BbIpa 


*KAeTCA PeryApHaA YacTb dyHKuuH G(x,y), a t,(x,y)—pewenve 3aqaur 
Hetimana 


Aty (x, y) = 0, 
ot,(6,y) 


ees by eS 
Mexay Vz, u Uj cyulecrByeT coorHolieHne 


Vir (*, Y) = Ure (Y, x). 
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Peuienua 3aqaa (2), (3) BbIpaxkatoTca pH nomonmH Vi, u Uy, caegyioulu 
paso: 


Hy (x) = \ jc(u) Vin (ys x) dy = 4 Una (x, 9) ie w)dy, 


Q Q 
Ex(s) = \ a; (y) Uir (y, x) dy = \ Vii (x, ¥) a; (y) dy. 
a 2 


| Teopema 4. Ecau S€Lip(1, 4), mo 


‘@ 
LU @s y)|, | Vin (x; Wis ? 
2 
Bete; xy 
a /5- , Tye | In ry ye | ms | 
< 
; Tn WE Epenb Meuse 
Vie (X, Y) — Vir (x’, y) |  ) h=1, 
We R = min (Fyy Txty). 
| Ecau oe S€Lip (2,4), mo 
WU ix (% Y) WV in G 
ie 2, LEE Gee 
WU ig (% 9) — Wey (X's ¥) 
Ox; Ox, 
Viney) — Valx’y| [S 
Ox, ax, 
Tomer ute Pecan OtF cool: ep 
c{ XxX ine | XX Ra XX | pi b Were A 
played Le eka Resell Mera 
c( XxX Ri xX XX Ra xXx ae XX Pa xx ), ren i. 


IIpu nomoulH 3THX OeHOK MOET ObITb OKa3saHa 

| Teopemad. Ecau S€Lip(1,A) u |j]<C, mo pewexue sadauu (1) 

yOosremeopsem YCAOBUAM: 

JH|<C Hi) He) <4e eae 
aS ee "Cre (ingee th 1, 

Ecau oce S€Lip (2,4) u jEéLip(0,«), mo 


OH c 
mo olay 
Cll i lleipo,a)%ex <a, 


OH (x) ‘= OH (x’) 


Ox Ox, 


SS Cl Ilvip (, 0)%xx | 10 rxx |, achkh<l, a<r<l, 


AW aaah Se rtrd Gr ape 


C | j lInip (0, a)! xx! 


TouHo Takaw 2Ke TeopeMa ClipaBeJIMBa MWA Salad a 


JlenuHrpagyckoe oTjzeieHue Toctynus0 
Matematuyeckoro uucTuTyTa um. B. A. Crexosa 10 X 1959 
Axayemuu uaykK CCCP 


UHMTUPOBAHHASA JIMTEPATYPA 


HRAK. G-Od qivist, Math. Zs,, °32,.H, 3, 329 (1930). 2Y.U. Boposuy, 
B. HU. }Onopuy, JAH, 124, Ne 3 (1959). 
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Jloraaynm Axkagemuu uayx CCCP 
1960. Tom 130, Nt 5 I 


MATEMATUHKE 
C. B. YCNEHCKHA 


TEOPEMA O BJIO)KEHHM KJIACCOB C. JI. COBOJIEBA W, 
JPOBHOrO HWOPATKA 


(ITpedcmaeaeno axademuxom H. M. Buxoepadoseim 17 X 1959) 


Tlyctb R—n-MepHoe mpocrpanctso. ByyemM ropoputb, 410 pyHkuAs 
NpHHafiexKUT KsIaccy W,(Rn), THe r=r+ a, r—eoe, 0< a <1, ‘ecm 


1) f mpwuagnexut Kxaaccy Co6onepa W,(Rn) (mpu r = 0 f¢L (Ra 
n 1 = 1/p 


- | Die i(x seeesX PA, 2245 %_)—D las Sh aaa 
2) |Dif|_ =) (\\ ee eee dRydh) <e 
Pee aay 
fi yt, er ee ( 


3yecb Djf—r-a npousBoqHad Co6onepa m0 %;. 
Bpeyem Hopmy B mpoctpanctse W, (Rn) 


fl =U + SABI 


a 
i=] Wp 


Takue Kslaccbl (PyYHKWHH paccMaTpHBasHcb MpH p= 2 B pabotax (1-3, ® 
mpH p>1.s (5, 7, %), rae ObliH ycuneHbI TeopeMbI BulomeHHA C. JI. Co6¢ 
yesa # B.V. Konmpauiosa (7°). B padote (°) JI. H. Cno60qeuKHM B HeCKOJIbK 
pyro HOpMupoBKe ObIH MOKa3aHbl TeEOpeMbI O BJIOKeHHH KACcOB Up 
p = 2. Moxnuo 10Ka3aTb, OJHAKO, UTO BBeJeHHaA TaM HOPMA SKBUBAJeHTHA (2) 

CnpapeqinBa cyleqyiollai TeopeMa, KOTOpad aHaJOrM4uHa COOTBeETCTBYK 


me Teopeme oO BsOxKeHHAX Ksaccop H, C. M. Huxoumscxoro (4). 
OcnoBHasn Teopema. Ilycmp 1<p<q<o,r>0, l<m<n, 


1/n m 
r= l= PHS) 0 So npelp gee (3 
Toeda, ecau @yxkyun f npunadaexcum Kaaccy W,(Rn) (r Heyenoe, Koed 
m=n, q<2), mo ona Npunadnescum maKore NO NEpeMeHHOLM X4,...,%m Mpi 
AOObLX UKCUPOGQHHOLX Xm4y,.--,Xn KAQACCY We (Rm) (p neyenoe, npu q>2), 20 
=e (4 
Ihe Sel Fle (5 


C gaeucum MOAbKO OM mM, N, P, q. 

JloKaszatesbcTBO STOH TeopeMbl GasHpyeTcA Ha page upeymoxennii, cop 
MYJIMPyeMbIX HH2Ke, KOTOPble NPeACTaBJIAIOT H CaMOCTOATeNbHbI HHTepec 

Ilyctbh g — orpanvyennas, n-mepHad O6macTb Cc JocTaTOUHO raiayKoli rpa 
HueH A. Onmpegenum Ha g cbyHkuHio o=o(P). Byzem cuntath, 410 o(P 
orpaHHueHa Ha g, a BOMH3H rpaHHUbl HMeeT MOpALOK paccTOAHHA OT TOUK! 
Prion 

Cneqyioulad TeopeMa ycnsMBaeT coorBercTByomlMii pesyabtat JI. JI. Kyi 
pxBuesa (°). 
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Teopema 1. JTycms dyxxyua f umeem ece O606wenHble 4AaCMHbIe Npo- 
ge00nvle Oo I-20 nopsxOKa 6Kso4uUMenoHO, npureMm 


p 
g/ 
ae aes Dy x i —| dq < x. (6) 
P,&  j=0 9 M+... o p= j Ox, 1 Coen’ 
Toeda, ecau a1—kp>—1, mo 
\ k On} ‘ p 
Ss 1 
id a, a, | @<\clfly: > (7) 
g ai-+...a,=l—k Ox, {te Ox, Dp, 
npu Oocmamouno MaAbIX p 
alk; p . 
e eo OA pn had) 78) 
A, ai... po_=l—k 10x, ... Ox; 


decd A, — nogepxnocms, omcmoaujan om A na paccmosnue p; C Ne 3aeucum 
m f. 

_ TeopemMa cnpabeyupa Takxe B cayyae, Kora g—/n-MepHoe Nomympo- 
cTpaHCTBO. 

Onpegeneune. Ilycrs A — goctatouHo raaqkaa moBepxHocTb. Torga 
6yemM roBpopuTb, uTo F |, =f, ecaM nouTH TO BceM HOpMasiamM K A F umeer 
apezen, paBHbili f 

Teopema 2. ITycme f€W,(Rn), p>1 npu r Heyénom u p>2 npu r 
YeAom. 

Toeda cytuecmeyem makaan qdynkyun F, onpedereHHyan 6 oOaacmu 


Rnii {0 < Xnti GO, (%1,.--,%n)E Rn}, “mo: 


1) F eapmonuseckan 6 Ray, u Fir, =f; 
i Pp 
paviee 9 Fe UR eg IF Ke ; (9) 


9 \ PA ae 
) >. ; n+1 ; z : tea 
Mp Poy t yal Rnty xy nt O Knty 


(Onn r ab6ox npu p>2u r neyealx npu p<2), 2de 1 yeaoe, L—r>O, 
C He 3aeucum om f. 


Teopema 3. Ecau f€ W,(Rn), mo Onn abot cmewannoii npous60d- 
Hou dynKyuu f nopxdKa r 


a; ary 3 
MN ee saad gate cue = Ie 
LI ee Sl 
1 r r Dp 
Bee a) pe LD! (Kats too Xf Ree, earl fe tapers ea) | 
[Defies =|) ee aR ath < 0 (10) 
0 Ry 
Bua ecex i = 1h 2 41)... 2). 
Iloctynuso 
12s 1959 


UMTHPOBAHHAA JIMNTEPATYPA 
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(1959). 8 JI. H. Cno6Oogenkuih, JAH, 118, Nor?) (1958). ES Co Gio- 
meuKkua, JAH, 120, Ne 3 (1958). °C. JI. Co6Oomes, Hekoroprie npumenenus 
yHKUHOHaTbHOrO aHaiu3a B MaTeMaTHyecKON dusuKe, JI., 1950, ctp. 64—94. 
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Jloknanp AkawleMua HaykK cccPe 
4960. Tom 130, Ne 5 


MATEMATHK. 


B. Jl. OAMHUIMAAT 
OB OJHOM KJIACCE PEFYJISPHO MOHOTOHHbBIX MoJI“HOMOB 


(IT pedcmaeaeno axademuxom C. H. Beprumetinom 22 X 1959) 


Cnenya C. H. Bepnmrtetuy (1), Oymem HaspiBaTb cbyHkuuio f(x) pery 
JIAPHO MOHOTOHHOH Nopayka m Ha [O, 1], ecu oHa uw ee TlepBbl 
mm TIPOH3BOJHbIX He MeHAIOT 3Haka Ha cermente [0, 1]. Karkgaa perynapHe 
MOHOTOHHAA PYHKIMA XapakTepH3yeTCA PAXOM THIMOBbIX YHCe hy, Ag, ..., As 
KOTOpble OMpefesAIOTCA CuleqyIowWwuM OOpa3som. Byzem, quia onpeseseHHocTH 
cuntTatb, ato f (x) f’ (x) >0 npn x€[0, 1]. Torga 4, o6nanaeT Tem CBOHCTBOM 
yuto fe) (x) f(x) >0 mpu ix dy uf (x) FAT) (x) <0. TunoBoe uncso Ay 
olpeyemsetca us yenosua fl) (x) fO(x) <0 mph A<i<cht+h #F 
fOrrtre) (x) fOrrat) (x) > 0. AnanoruyHO onpeyemmtoTcAH aWcsa hy, dy,.+-, Ass 
MpHyeM MOJWKHO ObITh hy +A, +...+4s =m. 

Paccmotpum ksacc Io m peryJIAPHO MOHOTOHHbIX NopayKa m Ha [0, 1, 
NOJIMHOMOB, Y KOTOPbIX HepBoe Hw MOcsenqHee THNMOBbIe 4NCNa paBHH | um 2, 
a BC€ OCTAaJIbHbIe THNOBbIeC YHCJIa paBHbl 2. Ecnu nomuHom P, (x) € 2, m, TO, 
OUCBHHO, JIA Hero M ero JBYX NepBbLIX MPOW3BORHbIX JOMYCTHMbI CeLyroulMe 
‘BO3MOXKHOCTH: 

1) Pa(x)Pu(x) 0, Pa (x) Pa(x) <0; 
2). Pa(x):Pn 0, Prey Pie) <0 g 
8) Pa() Pa (x) <0, Ph (x) P(x) 0; (2 


A). Pr (X).Pr (6) oO, Paka ret: 
Kaace Ll», m pa306beM Ha YeTHIPe WOpKsAacca nie (i =1, 2, 3, 4), mpu- 


yem Oynem cuntaTb, uTO Pp (x) EL m, ecnu Pp (x) € Ls, m WH YROBNETBOPHeT 


i-my uz ycnosuit (A). AcHo, ato Us, m = Um + em + UO im + Ue m- 
HanOonee untepecupim B Kaacce Ly, m ABJAIOTCA NOMMHOMEL A; m (x) € fies 
(i= 1, 2, 3, 4), yaqoBneTBopsiomjHe ycnoBuaAM 


Atm (0) = Atm” (1) = AM 1) ee Oye, 
AY. (1) = ART? (1) = AS 0) = a Oe 
AO = Ae (0) = ASS (0) = Ae (1) es 0: 
Ag, (0) = AME (0) = AMP 1) = Ae (1) =0 


 HOpMHpoBaHHble ycnosuem A$”), (*) =. 


OTH NOJHHOMBI, KaK HeTPYIHO MOKa3aTb, CBA3aHBI Mex Ly co6ok coor: 
HOWeHH AMM 


AT (x) =A go ear, 
A;, m (x) = — 1)™ Arto, m (1 = x); 


mpHyem B MocneqHAX copMyNax Ag, p(x) = Ap, p(x), ecnu k> 4. 
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TIonunompt A;,m(*) CTpoATcA MeTojloM, yKasaHHpimM C. H. Bepnuireitiom 


padore (*). [na mocrpoeHua BBegem B paccmotpenne uucna EW (i = 1, 2, 
4), aHaJiorMuHbie yncam Sinepa — Bepuuitelina u onpeyennemble papen- 
BaMH 


EY wl (i =1, 2, 3, 4); 
ER = Fig == 0; (1+ EM) a1. = (1 + EM) is = 0; 
Ete = Egits = 0; (14+ £)ets = (1+ Ea = 0; 
Eves: = Buys = 0; (1+ Ee = (1+ £)nys = 0; 
ERs, = ee a OF (1 = EY) pia (1 nic EF) apts = 0, 


KOTOPHIX BbIpaxenuve (1 + F), o603Ha¥aeT, YTO CKOOKY CIeLyeT pacKpbiTb 
© @opmMysie OuHOMa HbioToHa HW 3aMeHHTb cTelleHH E" uucaamu E,. 


Tina aucen E\) umeior ecto paBexctBa 


EY? ar (— 1) (1 de Ya) Vere E® Pt E®. EY. = — bee 


puyem ES? = E-® npn k> 4. 
IIpu nomomu sTHx uncen nMOHHOMBI A;, (x) MOXKHO 3aNvcaTb B BULLE 


VimetoT MecTO CJleqyIOulve 9KCTPeMaJIbHble TeOpeMpI: 


Teopema 1. H3 ecex nonaunomoe P,, (x) él @ —s 6uda 


m i —S—! 
Pat) = : > opxk + 2 Dax 
=m—s =0 


Oe os, (R= m—S,s4.., mM) uKcupoeanol, Haumenee yxaonsemca om VU na [0, |] 


Be (x) = > (m — r)! Qm—rAz, m—r (x), 


r=0 


KOMOpOM 
Sian npur=m+it 3, m+i(mod4), 


“ee > CreSm—ek Npu r=m+i+il, m+i+2(mod 4). 


k=0 


II pu amom HaumeHouee yKAoHeHUe ONpedensemca hopmyaou 


s 


[bela Die etads te 


r=0 


? 


20e 


p—i+2 pers): 
a=, j=n—7— 5 (mod 4). 


SameyaHnue |. Kosdduuventsl @_,—, HAXOMATCA Kak pellieHHe CHCTEMbI 


la 
= pea) 
Be ee care G20, By: 1x 8)- 
k=0 
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3ameuauHue 2. Jina nemycTOTbl paccMaTpHBaeMOro MHOKECTBa NO 
HOMOB HeOOXOJHMO H JOCTATOUHO, YTOObI KOSPDHIMEHTHI Sp OnIIM TaKHM |p 
YTO IOJHHOM 


m 
| R| k—m-+s 
+ (k—m-+s)! ak 
k=m—s 


He MeHseT 3Haka Ha [0, 1]. 
Sameuaune 3. V3 cchopmyHpoBaHHOH TeOpeMbI, B YaCTHOCTH If 

s=0 BbiTeKaeT 9KcCTpemabHoe yTBepxkyenHe C. H. Bepumretina 1 

pa6otpr (°) (ctp. 548). ; 
Teopema 2. H3 ecex noaunomoe Pm (x) € US) s41 euda 


™m s—l1 
Py (x) == >) perk bos xs Dy per’, 
k=s+1 R==( 


20€ 3, duKcupoeano, Naumenee yxkaonsemca om 0 xa [0, 1] nozunom 
Pin (x) = slosAz, 5 (x) 
npu4em HaUMeHoLUee YKAOHENUE ONpedeAnemcA hopmyAou 
aes 3. EY F 


20e 
j=s—1(mod4) npui=1, 3; j=s—2(mod4) npu i=2, 4. 
Teopema 3. H3 ecex noauxnomoe Pm Cea ee euda 


m—2 


Pa, (x) = Pmx™ + Cm yx" + > pe 


k=0 


20€ Sm, PuKCUpoeaKO, HauUMeHee gKAoHAemcaA om O na [0, 1] noauHom 


p" (x) = ee 1)! Sm—11[— Ai, m (x) + Ai, m1 (x)] pi \-t== 12 (mod 4); 
mM \— (tn — 1)! om—1s, m (%) npu m+i=0, 3 (mod 4), 
NPUdeM BEAULUHA HAUMENbIUE2O YKAOHEHUA ONpedeanemca opmyaot 
EU+4) 2 
fs Sire ee ae £9 || npu m+ iz=1,2(mod 4), 
Li = py+) 
Seer npu m-+ i=0,3(mod 4), 
i. oe 5 + (— 14)! 
20e p=——, j=m—2t* (mod 4). 


Sameuanue. Teopema 3 He sABAMeTCH, OYeBHAHO, YaACTHbIM cuyuaen 
TeOpeMbl 2, COOTBETCTBYIOUIHM S = im— 1, TaK KaK B TeopeMe 3 SKCTpeMasb 


HbIH TIOJMHOM HINLeTCA B Kslacce Ee: Ooylee INHPOKOM, ¥eM KJiacc UO 


Ioetymuso 
20 X 1959 


UHTMPOBAHHAA JIMTEPATYPA 


1 C. H. Bepumrenu, Co6p.cou., 1, Ne 32,37. AHCCCP, 1952. *C. H. Bepa 
uTekHH, Co6p. cou, 2, Ne 100, Hsa. AH CCCP, 1954. #*C. H. BepumTent 
Co6p. cou., 2, Ne 106, Way. AH CCCP, 1954. 
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Aoxaagn Akagemun wayr CCCP 
1960. Tom 130, Ne 5 


~MATEMATHKA 


C. A. XABHHCOH 


OB OJHOM KJIACCE 3KCTPEMAJIbHbIX SANAM 
- JIA MOJIMHOMOB 


(IT pedcmaeaeno akademuxomC. H. Bepxwmetinom 20 X 1959) 


Ilyctb E — tOKaNbHO BbINYK0e JHHeMHOe TOMONOrMYeCKOe MpocTpaHcTBO 

[BEHLECTBeHHOe HJIH KOMIIJIeKCHOe); p(x) — HeNpepbIBHbIM CHMMeTPHUHbIM BBI- 

1yKuIbl dPyHKWHoHal BE; E, —n-mMepHoe NHHeEHHOe MpocTpaHCTBO C JOKaJIbHO 

BINYKOH TONOMOrHeH, cocTOAMee U3 TOUeK (A) = (A\y,..., An), BeLeCTBeEHHOe 

ANH KOMMJIEKCHOE; Py (A) = Py (Ay, ..., An) — HEMPepbIBHbI CHMMeTPHUHDIM BbI- 

yksbii dyHkuMoHan B E,. Ilyctb y, %y,...,%,— HHEHHO He3aBMCHMBle 
mn 


° <i 
anemeutn! E. JImnelinpie KoMOMHanMH >) Xx, MBI OyReM HasbiBaTh 10 1H O- 
v==1 
mMaMH. Hac OyfyT MHTepecoBaTb CJlefyroulMe ABe 3alaun. 
Sanmaua Ip, pj. Hatttu 


a= int [p(y— D)\u)+ Pin... da]. (1) 
AeA cy 
Saynaua II. Hairy 
B = sup|f(y)| (2) 
|mlo BCeM HeIIPepbIBHbIM JIMHeEHHbIM (yHKuWMOHaamM f €E*, yqopmeTBOpsAIOWHM 
ycJIOBHAM 

lf (*)|< ps), «ek; (3) 
SpsF (Xv) | < Pr ays.» 5 An) (4) 

1 


uipu Bcex (A) GEp. 

TecHaa cBa3b 3aqau I u II 3akmoueHa B CJlefylolleH OCHOBHOH Teopeme: 

weopema 1. a=. 

JloKa3aTeJIbCTBO OCHOBbIBaeTCA Ha JICMMaX JABOHCTBEHHOCTH CyHKIMOHAJIb- 
HOrO aHaJIH3a, HECKONbKO OGOOULaIOWIMX aHaJIOrHYHble JICEMMbI, paHee MpHMe- 
“HABIIMeCA B HCCeAOBaHHAX MO SKCTPeMaJIbHbIM mpo6slemam ((*~*) Hw ap.). 
3a HeOCTaTKOM MeCTa MbI He (OpMYJIMpyeM STHX pesioxenuH. 

IlpupeyemM HeKOTopble KOHKpeTHble IIPHMepbl HallIMX 3ajay. 

Sanaa Iic@), py. Haltiru 


C= ii [max] y (6 — Shits (t) | =P Aha ee ees hn) | (5) 
| t€Q ; 
Q— HekoToppilli Komnaxt; y(t), x, (/),-.., Xn(t) — HeMpepbIBHbIe (byHKWHH. 


J\povicTBeHHad K HeH 3ayaua: 
Sanaua Ic, pj. Hatiru 


B= sup | y (4) dg (6) 
Q 
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mO BCeM MepaM g Ha Q, yOBJeTBOPAIOUIMM HepaBeHCTBaM 


\Idel<! (| 
Q 


w (4) (azece f(x) = (0) dg). 
Jlagee: : 


Salmaua Te? pa? p> 1. Haru 


a = int i yo 3 roxy (2) Pale 4 ps Oxmeed aye ( 
Salaua Ihe, py? g > 1. Hatru 
b i 
8 = sup |\ a (4) y (A) dt| ( 

a (t) ,; 


moO BceM a(t), ANA KOTOPbIX BbINOHAeTCA 
b 


\la( fdt<1 (1 


) 


u (4) (i (x;) = \a (1) x(t) dt), B cmyyae g=oo HepaBencrBo (10) nepe 


XOJHT B 
|a{t)| <1  nouru sBe3ze ua [a, BD]. (11 


2 il 1 
Sanaun I ,) MBOHCTBEHHEI, CCM — + ae 1. Konxpetu3upys 
\ 


w, py tHe p 
Tellepb P,, NOMY4HM, HalpuMep, 3afayy: 


‘ 
Sanaa Tic), ge}. Haliru 


int | max| y() —D) Ses) | + Yes | 


tEQ 


eye 0 (ise Se ne) saa 
/BolicTBeHHa K Heli 
Samaua Ic, ce,3)- Halirn (6) mpu yesosusax (7) u 


(x Odg Ia, Y= Tene Ah (12) 
3 
AvalorHuHbim o6pasom NosyaHM saqaun I,» geyy1 ipa ge, yi" Moxxe 
Ui B pares Pi pasHooOpasHble ppyrve dyHKUHOHAaIbI, HallpuMep, 
{Sten ils ,r2zi,ue220, v=1, ..., mW, Sananb. -Manpy in eee 
1 6 4 : ir 
=a Sasi) HT. 
Ge vl: 


n 
Teopema 2. Cytuecmeytom akcmpemanonole noaunomet P* = =} hx, 63a: 


1 
Oaue I u akcmpemaarbnole M@ynKkyuonaavt 6 3adaue II. JIaa moeo umo6or noau- 
Hom P* OolA akcmpemarcHolm @ 3adaue I, a ynKyuonan f*, yOoeremeopai- 
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il 


— 


3) u (4), Oo akcmpemanonoim 6 3adaxe II, Heo6Oxodumo u Oocmamouno,. 
Py Py) Se p(y P); (13) 


PUP) = SINFO) = eps OM, e+ hn: i 


1 


— BEUJECINBEHHOE 4UCAO. 

TlepeHoca ecTecTBeHHbIM O6pa30M Ha Halll cayual smHeliHbIx TononorMyue- 
CKHX IpOCcTpaHCTB TepMHHOJOrHIO, upHMeHaABUyIoca M. TI. Kpetuom pz (3), 
HOYYHM CJlelyloulMe KPHTepHH eMMHCTBeHHOCTH pelleHHit, aHaOrM4Hble MpH- 
WpeqeHHBIM B (1) Wis PacCMOTpPeHHBIX TaM 3aja4y: 

Teopema 3. Ecau -cpedu pewenuii sadauu 1 cywecmeyem xomo oOHO: 
akoe pewexue P*, umo y—P*—xopmanronolli anemenHm, mo pewenue sa-- 
Dauu Il eduxcmeenno c mounocmoto Oo nocmonnHoeo mHoocumenn K, |K| = 1.. 

Clu Cpedu pewexHuti 3adauu II umeemca xomb OOHO HOPMAAbHOe, MO petuenue 
padauu | eduxncmeenno. B uacmnocmu, ecau E—cmpozo Kopmupoeanxoe npo- 
icempaxrcmeo c HOpMou p(x), mo pewenue 3adauu | eOuncmeenno. 

_ TIpoctsie mpuMeppl Noka3blBaloT, YTO CTporad HOpMHpOBaHHOCTS cbyHKHO- 
Hala ~, (A) eXHMHCTBCHHOCTH He OGecreuMBaer. 

Byzem o6o03HauaTb Yepes B BpllyKs0e TesIO B 9BKJIMOBOM MpocTpauctBe Rp, 
o0pas0BaHHoe TOUKaMH (f (x;),...,f (Xn)), roe f (x) yqoBmeTBopsert (3). Sacay-- 
KUBaeT ObITb OTMeYeHHOH 

Teopema 4. Ecau E—cmpoezo nopmupoeannoe npocmparcmeo c HopMmoti 
p(x); fF (x) — hynkyuonaa, axcmpemaaonoltt 6 3adaue II, mo mouxa (f* (x9), «-.- 
..+, 7 (%n)) O623amenono eHympennan Onan B. (Ecau E xe cmpoeo Kopmupo-- 
ano, mo mouxa (f (x%,,..-,f (Xn)) moocem neocamo u Ha epanuye B.) 

Paccmotpum 3ayaun Ircg), py HU), pu- 
 Teopema 5. Cywecmeytom nodmnonecmea Q, C Q, cocmonujue us rf mo- 
yueK (r<n-+ 1 @ eetMecmeeHHOM cayuae uU r<—2n-+1 6 KOMNAeKCHOM Ccayuae). 
| aie umo pewenun 3ada4 lic@,), par Uice,, py coenadatom c pewenuamu 
432004 Tic), py U Ic(Q), py ~CoomeemcmeenHo. 

B cayyae p; = 0nonyyaem u3BecrHyto Teopemy TeopHH IpHOHxKeHHA ((57),, 
CM. Takxe (8)). 


! 


Q 


Teopema 6. JIna mozo umobe noaunom P* (t) = Seg (t) Oota aKkcmpe-- 


t 1 

|\MaAbHolMm 6 3ada4e I1c(Q), py, HeOOxOOUMO U OocMamMo4HO, UMobeL CYyU4ecmEo6anu 
ir mouwex ty,...,t- CQ (r<n+1 6 eetuecmeeHHom cayuae u r<man+l 
6 KOMNACKCHOM CaAY4ae), NOAODWCUMENLHOLE YUCAA [4,..-, tbr U eeluecmeeHHole 
iuucna §,,...,9- maKkue, 4MOObl BINOAHAAUCH COOMHOWeHUA 


y (t;) — P* (t) = Me™, M = max|y (8) — P*(), iesaal agement ian (lon 
€ 
> yye EP’ (t)) = Pr Oars nat Mads (16): 


ea 


fn 
@ mo epema KaK Oasn atobo02e0 noaunoma P (t) = Dy ele, (2) 
. - 


Die (P(E) |< Pa y+ Pn). (17). 


f/=1 


Hakoneu, 
Sei ==. 1% (18): 
1 


999) 


Tipu py(\y,---,An)==0 Teopema 6 jaeT B KOMIIJI€KCHOM Culyuae TeopeM 
E. A. Pemesa ((°,1°), cm. TakoKe (4)), aBsIoNLyIoca pyro opMon paHe 
HaiijeHHoli Teopempt A. H. Kosmoroposa (1”), a B BellleCTBeHHOM CuJlyuae Hi 
Hee BbITeKaeT KJlaccHueckan Teopema IT. JI. UeOpimesa. 

Teopema 7. Ecau x,(t),...,%n(t)—cucmema IT. Jl. Teboimesa xa q 
mo OAA npouseoneHoeo GyHKYyWoHaAa Py(hy,---, Mn) cyujecmeyiom maku 
aucaa 0 <§,<84, umo npu ecex <6, @ 3adauax I u Ipc), 8p.) NpU npC 
usbe0AbHOU NenpepoleHolt y(t) Ha Q OnAA 4uUCAa moueK fF 6 MeopeMax ou 
umeem: r=n+1 6 6eetuecmeeHHom cayuae, n4+1<r<—2n-+ 1 6 KomnaeKe 
HOM Caywae; npu ecex 5<8, npu npouseoronoti y(t), Henpepblenou Ha q 
pewenue 3adautt I,c(Q), py COUHCMbEHHO. 

3ameTuM, 4TO, CCIM He TpeOOBaTb MaJiocTH 5, 00a yTBep2keHHA TeOpeMl 
mepecTaioT ObITb CpaBe/VJIMBbIMH. 

Teopema 8. Iycmo x, (t),..., Xn (t) — eetyecmeennas cucmena IT. /] 
Oouuesa. Cywecmeyem maxkoe 6, 0<6g<6;, “mo npu 6cex 5< 65 eon 
CMBEHHOLM IKCMPeMANoHoIM NoAUHOMOM 6 BadaK4e I\c(Q), 8p, C MPOU3SbOAbHO 
Henpepoienoti y(t) 6ydem nonunom P*, naumenee yKAonsoUWuticCA om Y ( 
na Q 
J\ia KoMmueKcHoro cylyyan TeopeMa 8 cipaBeIMBa pH OAHOM JLOMOJHH 
TeJIbHOM YCJIOBHH Ha CucTeMy x, (f),...,%n(Z). 

Teopema 8 no3Bonsert apdeKTHBHO pellaTb 3agaty [l/c (Q), geyy] MPH MaJIbIX & 
(2Ta MaJIOCTb BbIparkaeTcH TpeOoBaHveM, 4TOObI HeKOTOPble ONpesemuTed 
ObIIM NMOO%KUTebHbI). Hanpumep, addekTHBHO pellaeTcH MPH MaJIbIX &y, 

3anaua,. Halitu | 


+1 
sup \ ede], 
E iees 
ecw 
cial sri 
\ ldgi<1, fe <5 Woe ee 


—1 —1 
Mbt He BbIIIHCbIBaeM 3a HEMOCTATKOM MeCTa ABHbIX (popMy I. 
lia sagay Iu Il, ,, Teopema 2 npwBogquT k Npu3sHakaM 9KCTpeMaJIbHOre 


MOJIMHOMa, OOOOWaOINHM W3BeCTHbIe MpH3HakH MO/MHOMa Hawyullero mpH! 


61M2KeHHA B MeTpukax L”. B curyyae p > | equnHcTBeHHOCTb peleHHaA Culenyer 

43 Teopempl 3. B cayuae p= 1 eWHCTBeHHOCTD HMeeT MeCTO He BCerfa. 
Teopema 9. Ecau x,(t),...,%n2(t)—cucmema IT. JI. Ye6ouneea HC 

(a, 6), dyxkyuan y(t) nenpepolena na Ge b) i“ py (4, -- 5%) makoe, 4m0 Te 


eolnonanenus (11) u (4) (sdeco Lo) \2 (0) ba (a) dt ) caedyem  npuHadnedie 


a 
Hocmb mouku (f (X1),---,f (Xn)) exymperHocmu meaa B (cm. meopemy 4) 
moO aKCMpeMAAbHbLL noauHom P* Oana 3adauu Isp, eOuHKcmeeH. B amos 
* 
caywae pasnocmo y(t)—P*(t) mensem 3HaK He MeHee Wem B N mMOUKAX. 


Iloctynut0 
29 1X8 1959 
UWHMTHPOBAHHASA JIMTEPATYPA 


*M.T. Kpeitu, Cr. VB xu. H.W. Axunesep, M.T. Kpeiiu, O nexoro 
PbIX BOMpocaxX TeopHH MoMeHTOB, Xappkos, 1938. *7C. M. Huxoabckuih, Has. Ak 
CCCP, cep. matem., 10, 207 (1946). °C. A. Xapuucon, JAH, 88, Ne 6, 957 (1953) 
: W. Rogosin ski, H. Schapiro, Acta Math., 90, Ne 3—4, 287 (1953) 

Ch. J. La Vallée Poussin, Lecons sur l’approximation des fonctions dun 
variable réelle, Paris, 1919. ® E. A. Pemes, Tpomerogn Halikpauloro B posyMuHH UeGpl 
mepa, HaOlMKeHHOrO npescTapienua (byukunii, Kuis, 1935. 7 JI. Fr. Wun pewbMaH 
Hi3zs. AH CCCP, cep. matem., 2, Ne 4, 53 (1938). 8C. H. 3yxoBuukuiH, Yen 
MaTeM. HayK, 11, No 2 (68), 125 (1956). ® E. A. Pemes, J[AH, 77, Ne 6, 965 (1951) 
ane fe me Me3, ai eee 5, HE 1, 3 (1953). U B.C. Bunwenec xm 

. MaTeM. HayKk, 11, No , 169 yee ea ACFE 
MaTeM. HayK, 3. Ne i 216 heer eee pa te eel eee 
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Jlokazagqn AKkanemun Hayk CCCP 
1960. Tom 130, M5 


TFHIPOMEX AHHKA 


A. C. KOMMAHEEL 


TOUEYHbIA B3PbIB B HEOJHOPOJHOW ATMOC®EPE 
( ITpedcmaeaexo axademuxom Ae B. Zeavdosuuem 19 X 1959) 


| Kak usBecTHO, 3ajada 0 TOUeUHOM B3pbIBe B Cpeye C MOCTOAHHBIM MoKa3aTe- 
2M M39HTPOMbI y HMeeT aHaIuTHYeCKoe pelllenue (1) WA TOM cTaquu ABNeHUA, 
bra MOXKHO MpeneOpeyb SHEprHel, 3aKJIOYCHHOH B Cpese JO B3pbIBa, Mo cpaB- 
©HHIO C 9HeprveH, MPHHOCHMOM B3pPbIBHOH BOJIHOH. CpaBHHTebHO Mpoctoe 
ellieHHe MoulyuaeTCA MOTOMY, 4TO 3afaya aBTOMOJe/IbHa: OHA HE COeEPKUT 
Pukakux XapakTepHbIX MapaMeTpoB pa3MePHOCTH JVIMHbI, CKOPOCTH MH BpeMeHH. 
}icIM eCCTb rpaHeHT MJIOTHOCTH Cpebl XOTA ObI B OHOM HallpaBJIeEHHH, aBTOMO- 
FebHOCTH ye HeT, H TOUHOe pellieHve He Nowyuaetca [pu mambix rpaqventax 
| paayy yaeTcA paccMOTpeTb MeTOJOM BO3MyIeHHH (?,°). 

Ecaw B3pbIB MPOHCXOZHT B BeCbMa pa3pexXeHHOH aTMocdepe, TO CHJIbHaA 
(apa BOJIHa C MpeseJIbHbIM CKATHEM PacipocTpaHAeTcaA Ha TaKve PaccToR- 
iba re IIOTHOCTb MCHAeTCA BO MHOFO Pa3 M10 CPpaBHEHUIO C MJIOTHOCTbIO B MecTe 
/SpbIBa. Torya mMHeapu3alua HegonycTuMa. UncwieHHoe HHTerpupoBaHue 3ala- 
fw C TpeMA MlepeMeHHbIMH OYeHb 3aTPYAHHTEbHO, Nake Mpu CueTe Ha S/IeKTPOH- 
10H MallnuHe. 

MoxkHO MpeqioxwKUTb NoyKayecTBeHHbIM MOAXOL, OCHOBaHHbIM Ha OHOK 
\yILeCTBeEHHOH OCOOeHHOCTH TOUHOFO LWeHTPaJIbHO-CHMMeTPHYHOrO pellleHHaA. 
MeCHHO, B 3TOM peUIeHHH JHEPruA paclpeyesena MOUTH PaBHOMePHO TIO BCeMy 
ObeMy B3PbIBHOM BOJIHbI, H TOMbKO BOIH3H CaMoro ee (poHTa B 2—3 pasa Mpe- 
piliiaeT cpeqHee 3Hay¥eHHe No oObemy. B 9sTOH oOacTH cocpeoToueHa H BCA 
Macca BelllecTBa.! 

| EcrecTBeHuo mpelnouioxKuTb, YTO ITO %Ke CBOHCTBO HMeeT HM BSPbIBHAaA BOVINA 
HeOMHOposzHOH aTMmocdepe. JlelicTBuTeIbHO, eCJIM [aBJIeHHe BHYTPH BOJIHbI 
HOCTOAHHO B MpoctpanctsBe ({aBseHHe MpONOPWMOHAaIbHO MJIOTHOCTH SHEPrHn), 
1 IIOTHOCTb MACCHI paBHa HyJIO, TO ypaBHeHHA FHApOAMHaMHKH B OCHOBHOM 
facTH OObeMa BbIMOIHAIOTCA TPHBHasbHbIM OOpasom. Tora, 4ToObl OMucaTb 


HOM (poute. 
| Ecau ypapuenve dpouta Bowl ectb f(r, z, f) = 0, TO HopMasbHad COCTaB- 
hialoulad cKopocTu Ppouta D, onpesesAeTCA U3BECTHbIM PaBeHCTBOM 


Det f= Vay (1) 


Bylecb, Kak OObINHO B 3ajlaye 0 CHJIbBHOM B3pbIBe, OTOPOIWeHO HayaJIbHOe JaBJeEHHe 
TO CpaBHeHHIO C JaBsleHHem Bo *pouTe BouHEI Pp. B 9TOM MpHONWKeEHHH MOT- 
MOCTb 3a (PpOHTOM p’ CBA3aHAa C IVJIOTHOCTbIO Mepey (PPpOHTOM p MOCTOAHHBIM OT- 


OLIeHieM 


PL levies : (2) 
Pps 
Jlapaenve BbIpakaeTcA Yepes IJIOTHOCTb SHEPrHH & 
iB 
p=(r—Ne=Hq—Irz, (3) 
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° fia) 
rae E — mioTHad SHeprusA B3pbIBa, V — oOtem, 3aHATbIN B3PbIBHOH BOJIH(} 
h = My) — KosbuveHT, MOKa3sbiBalouliH, BO CKOJBKO pa3 TOTHOCTS oH 
THM OKOJIO (PpouTa Sovbile, YeM CpeAHAA MMOTHOCTH MO o6bemy ('). Jlonyuterm 
0 TlOCcTOAHCTBe h HO MOBePXHOCTH JIe%KHT B OCHOBE Npefaraemoro 31eCb MCTO} 

Byyem cunTaTb ypaBHeHve :ppOHTa BOJHbI B UMJIMHAPHYeCKUX KOOP AHP) 
TaX pa3pelleHHbIM OTHOCHTebHO pafuyca: 6 = r(z,t). Tora nouHblli 06 
BOMHbI €CTb 


22 


V=2\"¢, t) dz, 


rye r (21, t) =F (2, #) = 0. Tlogcrapnas (2), (3) u (4) B(1) uw Bblpaxkan MIC 
HOCTh M10 GOapomMeTpHuecKoH opMyvle, MpHXOJMM K ypaBHeHHIO B 4acTH) 
TIpPOW3BOAHbIX WIA DPyHKUMH Fr: 


(ye (Gy+ij=0 © 


Syecb 2, — 9KBUBaJICHTHAA TOJMM[MHa aTMOciepbl; y — BCMoMOraTeJbuan 1 


DeMeHHad, onpeyesAeMan PaBeHCTBOM 
t 
eC eae Vine t F 
ss \ Ve 2po g ( ) 


() — HavasbHad MOTHOCTD BO3LYXa B TOUKe B3pbiBa (z = 0). 


o* 


Ypapueuve (5) pelllaeTca No MeTOAy pa3qeseHHA MepeMeHHbIX 


r=by+\dz V Pew —1; (7) 


0 


or é 
0 


Ee 2/2 ' 


Vast 7" ©) : 


[Ip Masrx ¢ WIM Y BONHA ROUKHA ObITh cchhepuueckon Jina sToro 7 
cTaTOUHO NOOKUTb yHKuuto F (6) paBHow Hysto. Ucksmouasa torga — us ( 
H MogcTaBiaa B (7), NoswyuuM : 


i! 
r = 22, arc cos lz e7/220 (1 — x? + ei) | ( 


SeCE) % == Y///2Z5. 
Orcioya NosyyaemM NONOKeHNA BepXHeli M HMXKHEH TOUeK BOJHBI 2, H ; 
ements — Ex, (1 

a TaK2ke MOMOKeHHe HW 3HAaYeHHe €€ MAKCHMAaJbHOFO payuyca 
e 7m! 2o 


= b= 3), tm S22 naresin a (1 


TakuM o6pa30M, MaKCHMaJIbHO BO3MOXKHBIIi panqvyc BOJIHbI paBeH 
[Ip stom x= 1, Tak 4TO BepxHnii Kpaii BoHBI YXOQUT Ha OecKOHeUHOC’ 


Ho 9TO NpowcxoquT 3a KOHedHOe BpeMa +, KOTOPOe ONpeemneTcA v3_ 
Kak 


————$—$———— 


4 / 8rz5p 
t= pou aon | V Q(x) dx, @ 
rye x 
—2In (1—*) 
Q (x) = \ du arc cos? ls e4/2 (J — x2 4 et) ( 
—21n(i+x) 
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Bpema yxXoa BOJIHbI BBEpX” Ha 6€CKOHEYHOCTb OKA3bIBAeTCA KOHCYHBIM 6u1a- 
pioapA TOMY, YTO CKOPOCTh BOJIHBI, coriacHo (1), crpemuTca kK 6ecKOHeuHOCTH 
jp z—>co. Ha puc. | n3s06paxenbi KpuBble WIA Mepecueta oT x Kt Hu [Q(x)}%. 
a puc. 2 HaHeCeHbI B MaclliTabe paccuHTaHHble CeYeCHHA BOJIHbI BEPTHKaJIbHOH 


} IOCKOCTHIO, Npoxogsalleti yepe3 TOUKY B3pbIBa, JIA HeCKOJIbKHX MOMeCHTOB 


£0 


Ye 05 


g 05 


7 7 
fy ees od 


Puc.? 4 Pre. 2 


Pa3ymeeTca, pelileHve TepxeT CMBICJI paHblle, vem z, OOpaTHTca B OecKo- 
eyHocTb. TeM He MeHee MOXKHO CileaTb CJIeyIOUWN BbIBOA: KaK Obl HH Opa 
eIMKa NOJIHaA SHEPHA BSPbIBa, CHJIbHaA yapHad BOJIHa MOKEeT pacipo- 
tTPaHATbCA MO MOJIyYeHHOMY 3JeCb 3aKOHY BHH3 He Goviee em Ha 1,38 z,, HAH 
tpuMepHo Ha Il xm. IIpu ganbuetuiem pacnpocrpaHeHuu BHH3 ylapHblli 
)POHT CyeT ocNaONATbCA ObicTpee 3a CueT BOJIH pa3speXKeHuA, YXOMAUWLAX OT 
ero BBepX MO OTKPbITOH B NycTOTy OOacTH, 3aXBayeHHOH BomHON. Pacmpo- 
'TpaHeHHe BOJIHbI NO HEBOSMYLeHHOMYy BO3yxXy OyfeT HaNOMUHAaTb KOpOTKHH 
Wap lo BelllecTBy, rpaHwualllemy C BakyyMOM, paccmoTpeHHbI fl. B. Senpgo- 
pbuuem (*). 


VWuctutyT xumuyeckoH du3nku Tocerynuso 
Akayemuu HaykK CCCP 11 X 1959 


UMTHMPOBAHHAA JIMNTEPATYPA 
JI.U.C e708, Merogp noqo6us w pa3smMepHocTn B MexanHuke, M., 1957. ?B.II. Ka p- 


| Bi 
huxkos, JIAH, 101, 86 (1955. ®9.U.Auapuankun, Mss AH CCCP, OTH, 
b 2 (1958), 4A. B.3eapbqoBu4, Axycr. xypH., 2, 28 (1956). 
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Jloxaagn Arangemun nayr CCCP 
1960. Tom 130, Ne 5 


PH3HKA 


A. WH. KHTAMPOPOACKHA u 9. WH. ®EXHH 


M3MEHEHHE HHTEHCHBHOCTH AMEPHOrO KBAAPYMOJIBHOTO 
PESOHAHCA B MOJIEKYJIAPHOM KPHCTAJWJIE, OBJIYYUEHHOM 
BbICTPbIMH IJIEKTPOHAMH 


(ITpedcmaeaeno axademuxom H. B. O6peumosem 6 X 1959) 


AjepHbl KBapyNoJbHbIH pesonanc (') OKa3asIcCA BeCbMa TOHKHM CpeCTBOM 
eclehOBaHHA peasbHOro Kpuctasna. UactoTa, Ha KOTOPOH HaG.smopaeTcsa peso- 
aHC, 3ABHCHT OT BeJIMYMHbI rpayvenTa BHYTPHKPHCTaMMYeCKOrO 3uIeKTpHyeC- 
<Oro MOJIA g, B KOTOPOM HaXOJHTCA ALPO, a WMPHHa pe30HaHCHOM JIMHHH ONpe- 
jeuIAeTCA pa3s6pocom SHaveHHA g OT Apa K agpy. Ilostomy HecoBepleHcTBO 
WipucTammueckoH pelleTKH HelocpeACTBeEHHO H CHJIbHO BJIMAeT Ha CHIHaJ 
‘BalpyNovIbHoro pe3soHanca. Tak JIMHUA KBalpyNOJbHOrO pe3oHaHca M30TOMA 
1° B n-nuxop6eH301e uMeeT WupuHy 1,5 Kru, mpm uactote 34, 29 Mru. Ecan 
BeIM4NHa g, BO3LeMCTByIOUad Ha Kakoe-IHOO apo Cl%°, H3MeHUTCA HaCTOJIbKO, 
4TO YaCTOTA Pe3OHAHCA JIA STOO Apa CABUuraeTcA Ha 2—3 KTIL,TO OHO MepecTaHeT 
aBaTb BK Jal B HaOMOMaeMy!0 YaCTb JIMHHU NorsouleHua. Bpicota curHasia KBal- 
PyMovIbHOrO pesoHaHca MPH 3TOM yMeHbIuTcA. Tako caBHr 4acTOTEI TpeOyeT 
BCerO JIMWb OKONIO 10 9pr SHEPIHH Ha MOJIb 3ATPOHYTHIX BO3MYLULalOULMM BO3eli- 
ceTBvem sagep (T. e. ~107)° Kkan/Momb). Cromb BbICOKad YYBCTBUTCJIbHOCTb 
MaJIbIM BO3I€HCTBHAM IIPHBOUT, HallpHMep, K TOMY, ¥TO BHempeHue 1—2% 
MIpuMecu B pellleTKy uCCeqyeMoro KpHCTaJIa YMeHblaeT MHTCHCHBHOCTb KBal- 
pyllosbHOoro Norsouwjenna B 10 u Gouee pas (?). 

Mb ucnonb30BaIu AXepHbI KBapyNovIbHbI pe3oHaHC B KaveCcTBe HHAMKATO- 
a pagMallMOHHbIXx NOBpexKJeHHH NOMMKPHCTAIMYeCKHX OOpaslloB N-2uxJOpOen- 
BoJla, MOABeprHyTHIX Pa3sIMYHbIM 03am OOJIyYeHHA SJIeKTpOHaMH C 9HeprHeli 
750 K9B. 

Pesonanc HaOut0qasIcA Tp MOMOULM MOyJMpOBaHHOrO Mo yacToTe KBaypy- 
INOJIbHOrO PaHOCNeKTPOMeTpa C CHHXPOHHBIM JleTEKTHPOBaHHeM H 3alluCbiO CHT- 
Hana Ha CaMOMMINyueM MHJIMBOMbTMeTpe (*). B oTsmuve OT paHee ONMCaHHOrO 
ImpHOopa Oblul MpHMeHeH CBepXpereHepaTHBHbIN TreHepaTOp-eTeKTOP C AHOHBIM 
\leTeKTOpOM B Welw KaToya (pre. 1). Hampsaxxenve Ha KONType reHepaTopa Mo- 
CTOAHHO KOHTpOJIMpoBasocb. JIMHHA KBaXpyNOJbHOrO pesOHaHca OT KarKOro 
joOpasia 3alucbiBayiacb MHOroKpaTHo. Kaxkgad TouKa Ha rpaduke (puc. 2) 
JABJISETCA Pe3yIbTATOM o6pa6oTkv Tako cepHu HHHM. OuwlmOKa pu 9TOM He 
impeppruaet 5%. Ucnomb30Bamucb oOpa3ibl paBnoro Beca (4,1 r). 

| TlIpu paccmotpeuuu puc. 2 o6pamlaioT Ha ceOA BHUMAaHHe Ba OOCTOATEJBCTBA: 
)(1) nanvune o6acTu «HacbiIleHuA», Kora yBeMYeHHe JO3bI OOTyYeHHA TMepe- 
|cTaeT 3aMeTHO BJIMATb Ha HHTCHCHBHOCTb CHTHaJa KBalpyNoObHOrO pesoHaH- 
ca; (2) 3Ta COacTb COOTBETCTBYeT HEO2%KHaHHO MaJIOMy CHWKeHUIO HHTCHCHBHO- 
CTH CHrHasla Mo CpaBHeHHIO C HHTeHCMBHOCTbIO CHTHaia HeoOy4YeHHOrO OOpa3- 
ia (A/A, = 0,75). CyuecTBeHHoe cHwKeHve curuana (qo A/A, = 0,3) yqasocb 
‘HaOulO,aTb B OOpasile, KOTOpPbIli HeMOCTaTOUHO OXaKLaIcA BO BpeMsA oOsyye- 
HUA, B pesyJIbTaTe 4ero B HEM OOpasOBLIBaJINCb OUarH paciiaBseHus. IIpu atom, 
| HeCMOTPA Ha MoTepto NeperpeTbiM pw oOy4eHuN OOpasiloM Kak BHeLIHero CXO]- 
CTBa C HeOOJYYeHHbIMM KpHCTaaMu n-WuxXMopOeHsosa, TaK HM TOUKH IaBye- 
| Hua (pH NOMbITKaX OMpeleseHuA TOUKN MWiaBMeHHA Nosyyamach CMouIOOOpa3- 
Had CMeCb CJIOMKHOFO COcTaBa),— YaCTOTAa AepHOrO KBaspyNO/bHOrO PesoHaHca 
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ocTaslacb B TOUHOCTH TOH 2%Ke. BTO OblIo MOKa3aHO MyTeM MOMeLeCHHA B KaTylikK 
CMeKTpoMeTpa paBHbIX KOJIMUeCTB OOJYYeHHDIX H HeOOJyYeHHbIX KPHCTAJLVIOE 
OrmeTHuM, YTO aHaJOrM4Hoe HacbilleHve paqvalMOHHbIX NoBpexkfenul, peruct 
PHPYeMBIX IIpH Momo KBa_pyMoubHOrO pesoHaHca, HaGsIOasocb B paoot 
(4), rae MpHMeHsAsOcb 2%KecTKoe _-H3syyeHHe oT Co%. Tam 9TO ABJeHHe He Mody 
4YHIO HCTOJIKOBaHHA. 

Stu (akTbl HaXOLAT MpocToe OOBSACHEHHE, CCIM MpeMNOJIOHKUTH, YTO XAMHYEC 
Kuve peppallenia Nom WelicTBveM y- MU B-H3yYeHHA, MpHBOAAUMe K CBHI 
YaCTOTbI KBaPyMOJIbHOrO pe3oHaHca, MOryT HeoOpaTHMO OCYLLeCTBATECA JMU 
B TeX MeCTaX KPHCTaJa, Pe MOTHOCTh yNaKOBKM NOHWKeHa MO CpaBHeHHk 
C HeabHoH pewierKoh (rpanuub! O0KOB uM T. Tl. Hapyllenua). B mecTax * 
C HOPMaJIbHOM yiakoBKOH paciovioxwkenve NOMyUMBINMXCA Mp pa3spbiBe XHMU 
yYeCKOH CBA3H OCKOJIKOB MOJIeK 
Jtbl OCTaeTCH 2KecTKO 3auKcup 
BaHHbIM, HW CBA3b MPHOBCHHO BO 


22nf) CTaHaBJIMBaeTca. 

140 Ilo Mepe Toro, Kak IlycTOTbI oy 

Ubpasey OK, YT 3aNOJIHATbCA OCKOJIKAMH MOJIE 
te KYW, BbIOHTHIX C MOBepXHOCTH O10 
u KOB, NOABUXKHOCTh MNO3mHee OTE 


}—4YHY  IJI€HHbIX OCKOJIKOB CyUleCTBeHH( 
MIOHH3HTCA, YTO COOTBETCTBEHH( 
YMCHbIUMT BePpOATHOCTh HeoOpaTyHy 
MOrO pa3pbIBa CBA3H. JIA MOATBeP, 
Puc. 1. Teneparop-yerexTop XKJCHUA BOSMOXMKHOCTH TaKOrO «3a 
MupaHHA» XMMHYeCKHX MpeBpa: 

UleHHA B TOHKOM cCJIOe Ha MOBepXHOCTH O0Ka OCTATOUHO MpeAMOJOKUTb 
YTO MIPOAyKTbl STUX MpeBpalleHHH yiaKOBbIBalOTCA B MycToTax Oonee pbIxXJO 
yeM HCXOMHbIe MO/eKYJIbI YMNaKOBaHbl B OM0Kax. OObeM 2Ke CAMHX STHX MPO; 
AYKTOB, KaK NOKa3bIBaloT MpOBeeHHbIe LIA OPHEHTHPOBOUHBIX CXEM XHMHUCCKH 
MpenpaleHH n-qHxXIop6eH30/1a MoscueTL, C TOUHOCTHIO Jo 2—3% coBnanael, 
C OObEMOM HCXOAHBIX MOJIeKY J. 
TomulMHa COA Ha MOBepXHOCTH OOKa, KOTOPbI OyeT pa3pyWleH Jo Toro, 
Kak JlaJIbHeMUIMe XHMMYeCKHe MpeBpalleHHA OKAKYTCA «3allepTbIMH»>, 3aBHCHT. 
OT WHPHHbI Wet MexKay OnoKamu. Mexyy 9THMM BeJIMYMHaMM CyllecTByeT 
MpocToe COOTHOLWeHHe 


b = 2na, (5° — ), 4) 


re b — IWMpwHa WeM Mexky O0KaMu; ad, — cpeqHHH pa3Mep MOJIeKyJIbI; 
nN — 4XMCIO MOHOMOJIeKYyIAPHbIX CJIO€B Ha MOBePXHOCTH OIOKa, KOTOpble 6yAyT 
paspyllenbl K MOMeHTy «3anupaHua»; k, — NAOTHOCTh yMaKOBKH MOvleKyJl 
B O10Ke HU & — NAOTHOCTb yMaKOBKH «OCKOJIKOB» MOWIeKyJI B MycTotax. Ucnou- 
3YeM THMHYHOe Id OpraHMyecKuX KpHcTamioB 3HayeHHe k,/k = 1,25. Torga 
us (1) cnenyeT, YTO paspylleHve MoBepXHocTH O0Ka U3/1y4eHHeM Mpexkpalilaetca 
nocle pa3lOKeHHA MOJIeKyJI B COe, TOJIMMHA KOTOporO BABOe MpeBbillaet 
IWMpHHy Wei Mexkiy On0Kamu. B (1) He NpHHATa BO BHUMAHHe BO3MO%KHOCTE 
yxoa 43 OOpasila raso0Opa3Hbx MpOLyKTOB pagqnouusa. Yuet storo O6cToATeJIb- 
CTBa TIpHBe! Obl K WaJIbHellleMy YMeHbIWeHHIO HEOOXOAMMON AVIA pasMelleHus 
«OCKOJIKOB» BeJIMUHHEI D. 

Takum o6pa3om, Mocwe paspyWieHuA MoseKyJ B TOHKOM Cjl0e Ha MOBepXHo- 
CTAX OJIOKOB, PpaHulax TpellMH HT. 1, MabHelitlee yBemmueHne Jo3uI OOmy4e- 
HHA He OyleT BIMATD Ha BeMUMHY CHrHama KBaLpyMoMbHOrO pesoHaHca: cTa- 
OuJIM3upyeTcA rpaHula MexKLy NpaBHIbHO yMakoBaHHol OGwacTHIO, rye obuTy- 
weHHe He MOXKeT BHI3BaTb XHMHMYECKUX MpeBpallleHul, WM OOMacTbIO, JOGbIE 
M3MeHEHHA B KOTOPOM y2Ke He BIMAIOT Ha KBaNpyMOuIbHOe Mormollenue, Tak Kak 
MMelollMeca 3yecb ampa Cl* eme panbiiie Mepecranu jaBaTb cyllecTBeHHbIe 
BKJla], B pesOHaHCHyt0 JIMHMIO. Cauxkenve BemuunHE! A/A, npu Meperpese o6pas: 
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NerKO OObACHAeTCA TeM, YTO HaIMUHe OYAarOB paciaBeHHA yBemM4MBaeT 
faCIO MIOXO YMaKOBaHHbIX HW NowHocrpo ocBoOoO*KTeHHEIX MOJIeKy.1. 
C 9Tol TOUKH 3PeHHA OTHOCHTeEbHOe CHH2KEHMe BBICOTHI CurHasa KBayipy- 
JbHOrO pe30HaHca B OOJIYYeHHOM OOpasile OJDKHO ObITb paBHO OTHOLWIeHHIO 
Cla HAXOAAMMXCA B MeCTaX C PaspbIXJIEHHOM yilaKOBKOH Mosekya N, kK uncay 
OPMaJIbHO yllakOBaHHbIX MosieKy N: 
Ago NG 

: Seggedl 7 Faget (2) 

EcJIM MpHHATb Mepbl K YCTPaHeHHIO MeCTHBIX eperpeBoB, TO 3KCHepuMeHT 
HaeT OTHOWeHHe N,/N B HeoOyyeHHoM OOpasue pH TemMepatype oOnyyenna. 
THOWeHHe N,/N MoxKHO JlerKO ComocTaBUTL Cc 60UHOM CTpyKTypoh KpuctTau- 
aa. Ecau 3a cHwkenve CHrHaia KBapyNombHoro pesoHaHca B OG/IlyYeHHOM 
KpHCTaJIle OTBETCTBEHHA MOBepXHOCTb O.10- - 
Kos, TO NV,/N = V,/V, rae V — cpegunit 
pObeM OuloKa, a V, — oObem ero noBepx- 
HOCTHOPO CJIOA,pa3pyliaemoro H3JIyyeHHeM. 
lTIyctb Aa — TomuMHa 9TOFO NOBepXHOCcT- 
oro cJlOA H A — JMHEHHIM pa3smep Ou10- 
a. Torga V, = 6a?- Aa, V = a* uy, c yae- 
rom (2), 


S 


eA lear hace 
PELinsig ay (3) 


| | Ipenntounomexo WIA MpPOcTOTh, 4TO OJ10K 
fuMeeT (bopmy KyOa. Muyumasibuyto olleH- 
hKky pasmepoB 610Ka MbI MovlyuuM, Mouaras, 
hato Ad = a,, T. e. paspylllaeTca u31y4eHH- 
eM MOHOMOJI€KY JIAPHbIM CJIOM Ha ero No- 
BepxHocTH. Ja MoJieKyJIbI 1-2uxN0p6eH- 
30a a,~8 A, oTKyqa, Ha OCHOBaHHM 9Kc- 
|MlepuMenTabHoro 3Havenua A/A), uv ypaB- 7] OS 40 
i Hens (3), nomyyaem V = 7-10 A®. Tax Omnocum. pasa ——= 
Hak OObeM 9slemenTap Holt sueHKH n-J[MxXsop- ys: 21 CARRS aun 
: 3 12! yAbl CHrHasa 
6en301a paBen 350 A®*, To B Takom O.10Ke KBaZPyNOAbHOrO pe3OHaHCa B 3aBHCHMO- 
iconep2kuTca 4 -10* mouekya. Ecru Aa=8a,, cru or pocta normomennoli qo3n o6ny- 
NTO OIoK OyeT cosepxKaTb ~10%MoueKys. YeHHA. Jueprua anexTpoHow 750 Kae. 
| Takum o6pasom, olleHKa pa3mepoB O.10- Equnniia 1o3bi Pooniiueodeena CooTBerT- 
|KOB Ha OCHOBaHHH pa3BHBaeMoro 3]eCcb ae dae 
MpeqmosoKeHHA JlaeT pa3syMHble NMopaaKu BerwunH. MuTepecHo Take, 4TO 
| ules paccMoTpeHHe ypaBHennit (1) u (3) c yueToM 9KcNepHMeHTaJbHOrO 
| 3HaueHHA mone = 0,25 (npu k,/k = 1,25) npuBoquT K 3aksIO"“eHHIO, 4TO 
| YCTOTHI, TpellHHBI WT. Il. 3AHMMAaIOT HeMHOrHM Oovlee 4% OGbemMa KpHCTassa, 
'4YTO XOpOUWIO corsacyeTcCA C JaHHbIMH, MOJIyYeHHbIMH MIpH MOMOUM peHTreHo- 
MCTPyKTypHoro aHasu3a. 
V3 u3n0x%KeHHOrO CJlelyeT, STO TULaTeJIbHO BbIPaWleHHbIM MOHOKPHCTAaIH- 
gecKui oOpa3ell, B KOTOPOM pellleTKa O/IM3Ka K HeaIbHOH, NOJDKeH OOaqaTb 
3HAUHTeIbHO OOJIbUIeH CTOHKOCTbIO K HOHH3HPytOllleMy Y- HW B-A3y4YeHHIO, FEM 
NomuKpuctanmmueckuh. Mp npesmosaraeM MpoBepHTb 9TO IPH NOMOLLM To 2#Ke 
MeTOUKH. 

Buipaxkaem ratyOokyto0 O6aronapHocTs B. JI. Letnany, A. II. Baepy u 
Tl. A. PnasyHosy 3a MoMoulb pv oOy4eHHH OCOpasios. 
VUuctutyT 92emenToopraHMuecKkux coeqMHeHHi Tlocrynua10 

Akayemuu Hwayk CCCP D2 OS WEBNS) 


UUMTHPOBAHHASA JIATEPATYPA 
1 7T.P. Das, E. L. Hahn, Nuclear Quadrupole Resonance Spectroscopy, 
Re Y.. 1958 * A. Monfils, D. Grosjean; Physica, 22, Ne 6, 54! (1956). 
395.U. Penun, 1. C. KouctautTuuos, IJlpuOopp) wv TexHuka 9KCNepHMeHTa, 
No 2, 27 (1959). *J.Depireux, J. Duchesne, A. Van-de-Vorst, Bull. 
d. sci. Acad. Roy. Belgique, 44, Ne 8, 693 (1958). 
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H. 9. PYTKEBHY, B. 9. FOJIOBHA, akanemnk AH YCCP A. K. BAJIBTEP 
uv A. Ti. KJIIOUAPEB 


YIrJIOBOE PACMNPENEJIEHHE MPOTOHOB, YMNPYrO PACCEAHHBI 
H30TONAMM HHKEJIA, MEAW WU KOBAJIbBTOM IPH I9HEPPHU 
5,45 Mos 


3a MocmeqHHe FOJbl MOABHJIMCb MHOFOUNCJIEHHbIe MCCIeqOBaHHA, MOCBALLE!L 
Hble U3yYeHHIO yMpyroro pacceAHHA MPOTOHOB pa3JIMYHbIMM ATOMHbIMH ALpaM 
iat SHepru MpoToHos oT 5 Jo 40 Mos (*-*). TlomyaenHaa B STHX OMbITaX yrs 
Ba 3aBHCMMOCTb OTHOWEHHA M3MePeHHOFO CeyeHHA PacceAHUA K CedeHUIO pal 
CeAHHA, OOYCAOBJIeCHHOFO KyJIOHOBCKMM MovieM o/cpp, HMeeT AHpakUMOHHb} 
XapaKTep C OTYETMBO BbIPaxXeHHbIMH MaKCHMyMaMH HM MAHHMyMaMH. He Toub¥] 
KayeCTBeHHoe, HO MH KOMMYeCTBeEHHOe COrslacHe SKCIePHMeHTAJIbHbIX pesyJIl| 
TaTOB C TeopHeH yaeTCA NOJYYHTb B PaMKaX ONTHYeCKOH MOJeJIM B3aMMOeHC’t 
BHA HYKJIOHOB C AAPOM B 3HAYHTeJIbHOM HHTepBavle YrJIOB pacceAHHA, eCJIM TIpt 
HATb MOTeHIMasl PAaCCeAHHA B Bue AMbI C Pa3MbITbIM KpaemM. 

OyHaKO B HEKOTOPbIX HCCeMOBaHHAX MO PacCeAHHIO MPOTOHOB ApaMu Mp) 
SHEPruAX, OH3KHX K MOTeHIWHabHOMy Oapbepy, OblIM MOJyYeHb! pe3yJbTaTb 
HCTOJIKOBaHHe KOTOPbIX B PaMKaX CYeCTBYIOWeH ONTHYeCKONH MOJeIM Ha Nef 
BbIH B3rvii, He NpescTaBsIAeTCA BO3MOXKHBIM. Tak, Bpomau u Youu (') BnepBp 
OOHapyXUJIH, TO XOX YrIOBOH 3aBHCHMOCTH TIpH pacceAHHU MpOTOHOB HO 
OO/IbIIMMH YrJiaMyv [WIA AZep AByX COCeqHHX JJIeEMeCHTOB HUKeJIA WM MeQM Kayect 
BeHHO pa3JIM4eH IIpH 9HepruaAx MpoToHOB 5,25 Mss. B janbuelttiem Kouzo } 
mp. (°), u3y4ad pacceanve MpoToHos pu sHeprun 5,7 Mop, wall, yTo yrvioBa! 
3aBUCHMOCTb 3/sp_, AIA Aep c yueTHbm Z (Ti, Cr, Fe) takaa xe, KaK H JA eT 
HOrO HUKeJIA. OTH HCCeOBAHHA NOKa3aJu, YTO pacceAHHe MPpOTOHOB 4YeTHO 
YeTHBIMH ALPaMu OTMMYAeTCA OT PaCCeAHHA HEYCTHO-YETHLIMH ApaMu Mp 2HEp 
THAX BOH3H MOTeHWMabHOrO Oapbepa. Takoe pasvivuve B XapakTepe pacces 
HUA HcuesaeT MIpH OosbuIMXx SHeprHAx. Tak, NowyyeHHoe B UcCMeqOBaHHH XH 
wa (°) yrioBoe pacipefzenenne mpu sHepruu 9,8 Msp umeeT KatecTBeHHO OfM! 
M TOT Ke XO] KaK AA YeTHO-YeTHOO HUKeJIA, TAK MW JIA HeYCTHO-YeTHOM MeLH 
B cBx3H C 9THM SHAUHTeJIbHbIM HHTepec MpelcTaBsAeT U3y4YeHHe yroBoro pac 
MpeeJeHHA MPOTOHOB, pacCeAHHbIX A PaMH-H3OTONaMH H ApaMH-n300apamu 

Pacceanve Ha pa3fe/eHHbIX H3OTOMAX JlerKUX H THKENIX Aep HCCNeMOBa 
Och B paOorax (’,*) u wa Li® nu Li? B pa6ote (°). Ognaxo stv 9kcnepHMeHTt 
MPOV3BOAMJIMCh B OO/IACTH SHEP, 3HAIMTebHO MpeBbIllaloulMX MOTeHIMaJIE 
HbIe Oapbepbl Azep. B nactosmeli pa6ote u3MepeHuA MponsBOAMAMCh pH Ha 
YaJIbHOH 9HEpruu NpoToHoB 5,45 Msp — HwxKe NoTeHlMasIbHoro Oapbepa sane) 
MHlleHeH MpvO.u3nTebHO Ha 1,5 Mp. 

Metog. IIpotousi, yckopenuble uHefHBIM ycKopuTeemM 70 9Hepryl 
5,49 Mas, Npoxoqvsu MarHuTHeiit aHaJIM3aTOp C OTKJOHeEHHeM Ha 24°, cucTeM' 
KPylJbIX KOJJIMMMPylOulMx AvadparM c AMametpamu 3,2; 3,5; 3,3; 4,4 mm u no 
Halasid Ha MHINeCHb U3 TOHKOM (POJIbIH, pacnovIOKeHHYIO B BaKYYMHOH Kamepe 
PaccesHHble MpOTOHLI perucTpupoBamuch (oTonmacTHHKaMy, pacnOsloKeHHbIM! 
MOA Pa3JIM4HbIMH yrviaMM K NajatolulemMy Nyyky B uanasoHe 20—160° 
uepes Kaxkgpie 10°. Tlepeg boronmactunkamu Onl ocTaBneHb! He 
parm! WHametpom 4mm. Yro. ocu quacparmpic MOBEPXHOCTbIO IMYJIbCHH CC 
CTaBIAN 15°. Hamu npumensasaucb saqepupie 2Myabcuu Tuna K HAK®H c tos 
UMMHOH SMYJIbCHOHHOrO CoA 100 ». Tak Kak npo6ern Bcex perucTpupyeMpt 
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OTOHOB NOJIHOCTbIO YKJlaqbIBaMCb B ClOe IMYJIbCHH, MbI HM@JIH BO3MOXKHOCTb 
MepATb SHEPrHlO PaCCeAHHbIX MpoTOHOB. B cBA3H C TeM, UTO HHTCHCHBHOCTb 
IOHOBCKOTO PacceAHHA Mponopunonanbua (sin 0/2) ~4, paccrosnue oT LenTpa 
IIEHH NO JeTEKTOPOB B OOaCTH MaJIbIX yr10B Obi10 BbIOpaHO TaKHM, UTOOBI 
INOJIHANOCh COOTHOWeHHe r(sin 6/2)? = const, rae r — paccTosHne oT mulle- 
1 MO ReTeKTopa, § — yron paccesuua. Takoe pacnosioxKenne (poTonwacTHHOK 
PeOXPaHAO WX OT HHTCHCHBHOTO «3aCBeuHBaHiA» MpOTOHaMH, ympyro pac- 
AHHDIMH Ha MaJIbIe YrJibl KY IOHOBCKUM MoVIeM Apa. 

Teometpu 9KcMepHMeHta mpenctapnena Ha pwc. 1. Yraopaa nerou- 


pcTb B HauIMX OMbITaX CoCcTaBAANa --6° jaa OombuMx yraos. Jina 
AJIDIX yrJIOB OHA Obl.1a cyttec- 


BEHHO MeHbIle, COCTABJIAA JVJIA 
Bcero 34’. Mbp 3ecb He 
PeMHJIHCb K «XOpolleli» reo- 
eTPHH MO OobUIMMN yriaMH, 
K Kak lpeqBapHTeJIbHble OMbI- 
Fel MoKa3aiM QOBOMbHO TAB 


i 10 3aBHCHMOCTb Andpepenn- 

WIbHOrO CeyeHUA YUpyroro pac- 
RAHA OT yrvia, a XO Ky OHOB- 

} Oro pacceAHuA NOX OombUIM- 

Ha yriamMu He ABMAeTCA pes- 

Joos. Teometpus OMbITa IIPOBe- Puc. 1. Cxema 9kCnepymenta. I — KOJIJIMMaTOp, 

fi alacb NlyTeM paccexHHA Mpo- 2— muuienb, 3 —BbIpespipaioune Auaparmpl, 4—(o- 
fos Ha 30/0TOH pobre Tomsacruuku, 5 4H 6— KacceTb, 7 — WnTHHAp 
lomuanol 1 p. Pesyapratet Sapence 

Ton MpOBepKH MoKa3aHbl Ha puc. 3. Kak v CleqOBaO OKULaTb, WIA NPOTOHOB 
A Hepruei 5,45 Map yrsoBoe pacnpefeseHHe pacceAHHbIX MPOTOHOB COOTBeTCT- 
yet 3akouy (sin 6/2)-4. 

| Muuweuu B Bue TOHKMX MeTaIMUeCKHX (oubr OblIH MoyyeHbI 3IeKTPO- 
MHTHYCCKMM cnoco6om. TovslHHbl MUlWeHeH HW HX COCTaB NpPHBeeHbl 
h TaO. 1. Tok NpoToHoB, Mpollienwiux yepe3 MHUIeHb, H3MepsAJICA WHIMHApOM 
HDapanea c MofcoeqvHeHHbIM K HeMy MHTerpaTopoM TOKa. B cBa3H C TeM, 4TO 
speMaA OOJYYeHUA CPOTONMACTHHOK, PaCMOJIO*KeHHbIX CMpaBa M CJleBa OT HallpaB- 
CHUA Mafarollux mpoTouos (puc. 1), Obiio pasHbIM H, KpOMe TOFO, PpaSHbIM ObIJIO: 


Taonuna i 


CoctaB, % 

Muuteub Toxmena, 

Niss | Nite | Nit | Nis? | Ni | Cus | Cus 
Co®? 2,6 — = = — = = — 
Ni58 Ad 98,6 Ar) OF Ont Om — = 
N {60 13} ile 77,9 0,4 O, 8 Oil — = 
Ni82 1,6 2 0,8 AG 94,5 ileal = as 
Ni ayo 62,9 29,9 NG we Mil 18 = — 

ecr. 

Cu%® Bn 2) — — — — 2 98 


jM MOIO%KeHHE MUIWeHH OTHOCHTeJIbHO Malatoulero MWydkKa, «CWIMBaHHe» JByX 
(OTpe3KOB KPHBOH B yrJIOBOM pacpeseeHHH MpOW3BOAMOCb KaK MO TOKy mIpo- 
TOHOB, TaK HW Mo HCY CeEAOB NPOTOHOB B (poTOIMyJIbcuH Moy yrviamu 50 u 60°. 
| Pe3yabtTartb. PotonmacTHHKH OOpabaTHiBaMCch Mperxkye BCero C WeJIbkO: 
BbIJeIeHHA TpyMM ympyro paccesHHbIX MpoToHos. Ha puc. 2 moKa3aHo SHEp- 
TeTuyecKoe pacipeseseHve MpOTOHOB, pacceAHHBIX Mog yrsiom 140° na Ni*?. 
HetpyHo BuseTb, uTO rpynnma yMpyro paccesHHbIX MPOTOHOB Hayle%KHO MOET 
6bITh OTJeNeHa OT MpOTOHOB, paccexHHbIX Heynpyro. IlomywmpuHa Makcumyna, 
COOTBETCTBYIOWero yMpyro pacceaHHbIM MpoToHam, paBHa +100 k9B, ¥TO Co- 
cTapsiaeT OKONO 2% OT UX HavabHOM 9HeEpruH. Ota MoyuIMpuHna OOycAOBNeHa 
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HEMOHOXPOMATHUHOCThHIO NepBHYHOTO My4Ka HW HeEOLHOPOHOCThIO MoTepb 3H 
THM MpOTOHaMH B MHWeHH HM PoTOIMysbCHH. Takum o6pa3om, HeMOHOX poMat] 
HOCTb MepBH4HbIX MPOTOHOB cocTaBuAa He Gostee +-100 Kos. 
Bce ¥eTHO-4eTHbIe H30TONbI HAKeJIA HMeIOT NepBbI 9HepreTH¥YeCKHH ypowe 
Bpiitte 1 Mos, NosToMy rpynnbl yMpyro paccesHHbIX MpOTOHOB JIerko ompese 
sucb. TIpumecb Ni®, wmeroulero Hu3 


500 {] ypoBHH Bo30yxKZeHHA 70, 280 K9B, 
MOrla JlaTb CyUleCTBeHHOTO BKJaya B 

200} al pyroe paccesHue, TaK Kak ero KOMM4EC 

100 B MHIUIeHH CocTaBiaIo He Oosee 1,7, 


Co°® wmeer nepspiii ypoBeHb 1,1 M: 

Cu® 0,77 Mas. QuepreTuyeckHe CieKT 

= IIPOTOHOB, PpaCCeAHHbIX STHMH ADpamH, Ta 
50 *Ke MOKa3aiH U30JIMpOBaHHble ympy 
rpynnp. Takum o6pa3om, Bo BCceX CJIy4a: 

yllpyro pacceAHHble MpoTOHb! Obliv Hase’ 

HO BbIJeJIeHbI H3 OOWero cMeKTpa. 

2 J 4 J M3G Ha puc. 3 A npuBeqeHbt pesysbTa’ 
———> u3MepeHHA YyrsIOBoro pacipesemeHua Mp 

Puc. 2. Quepreruyeckoe pacmpezenenne TOHOB, YIIpyro paccedHHbIX KOOa/bTOM 
MpOTOHOB, pacceaHMbIxX nog yrmom 140° M3OTOMAaMH HuKemA u Menu (8 —yrom pé 
Ha Ni® CeHHHA B CHCTeMe wWeHTpa macc). BepT 

KaJIbHbIMH OTPe3KaMH yKa3aHbl CTATHCT 

‘yeckHe olwHOKu. Ha xpusok 2 ana Ni°*roukamu abl KOHTPOJbHbIe JaHHb 
MIOJYYeHHbIE MyTeM HMCcCuIeOBaHHA yUpyroro paccesHuA B KaMepe paccesAHE 
uametpom 100 cm, onucaHHol B py 
6ote (1°). Jletextupopanue pacceal 
HbIX IIPOTOHOB B 3STOH KaMepe pou 
B)LMJIOCb CIUMHTHJJIAWMOHHBIM KDI 
C°ANOM C POTOYMHOXKUTEEM B Jyt 
ieH reoMeTpHu, 4YeM B (oTOKaMep 
yrIOBoe paspellieHve 37eCb COCTaBJ! 
Jio +-2,5°. Kak BHaHO, H3MepeHH 
IIPOM3BeEJCHHbIe Pa3sHUHbIMH MeTOIE 
MH, JlaloT COBMaaloulne pesyIbTaTH 
Ha pue. 3 B Bmecte c pe3ybTé 
TaMH H3MepeHHs yrvioBoro pacnipese 
JI2HAA MPOTOHOB, YIpyro pacceaHHBI 
Ha €CTCECTBCHHOM HUKeJle, JaHbl 3Hé 
4UeHHA YrIOBOrO pactpesemeHua, Mc 
JIYYCHHbIC CYMMVMPOBaHHeM 2KcrepH 
M°HTANbHbIX JIAHHbIX JIA UCCIeZO 
BaHHbIX HAMH TpeX H3OTONMOB HUKed: 


i] 40 G0 120 160° 


acme P 


20 40 60 60 100 120 140 160° 


‘Puce. 3. A. Yrnopoe pacnpezenenne aDOnOHOR: paccesuHpix Co (/); 30Tonamu HuKensa: Nid 

(2), Ni8° (77,9%) + Nid® (21,2%) (3), Nis? (4); Cu% (5) w Au (6). Kpyxxu — gannpie, nomy 

Y€HHBIC (OTOMeTONOM; TOUKH — JaHHble, MOMYYeHHbIe CUMATHAAAUHOHHBIM MeTOQom. B. Yrao 

BOe pacnpeneeHHe, MOYYeHHOe Ha HHKeNe ecTecTBeHHOrO CocTaBa (KpyXKH) M MomyUeHHO 
MyTCM CYMMHMPOBaHHA PE3yJbTATOB, M3MCPeCHHBIX Ha H30TOMAX (TOUKH) 
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€TOM HX NPOWeHTHOTO COepKaHHA B HMKeNe eCTeCTBEHHOTO cocTaBa. Pe- 
MbTATbI YOBJIETBOPHTeIbHO Coracyiorcs. 

Ha puc. 4 mpuBegenbl yrviosple paciipejeseHua MpOTOHOB, yipyro paccesH- 
Wx Ha agpax Ni®®, Ni®, Ni®. Kak pugHo, BpIcoTa MaKCHMyMa Hi rlyOuna Mu- 
yMa HeOZHHaKOBbI H MOJIOxKeHHe MHHUMYMa 3aMeTHO CMelLaeTCA B CTOPOHY 
HbIUMX yrJIOB C yBeJIMYeHHeEM MaCcOBOrO 4HCa pacceuBaTeiA. SHaUNTebHOe 
W3M4He TMOydaeTCA B HHTeCHCHBHOCTH BbIXOJa paCCeAHHbIX MPOTOHOB Tog 
bIMMH YrvlaMH B 3a€BMCMMOCTH OT MaccoBoro uncwia. M3 WByX H30TONOB MeqH 
M Obla uccyieqoBava Cu%, conep»kaHve KOTOpO! B ecTeCTBeHHOH CMecH Co- 
aBineT 30,9%. YraoBoe pacmpeyese- 
#€ IIPOTOHOB, PaccCeAHHbIX MeJbIO H KO- 
JIbTOM, KaYeCTBEHHO OJHHAKOBO, HO 3a- 
THO OTJIM¥aeTCA NOX OobIIMMU yrula- 
1 OT PacCeAHHA Ha M30TOMAX HHKeJA. 
Hamu lpeqBapvtesbHO H3MepeHo yr- 
Boe paclipeyeseHue MpOTOHOB, yupyro 
ACCeAHHBIX Cu®?, KauecTBenHpiii xo 
loro paclipesemeHuA TaKolt xe, Kak Hi JO 50 70 90 HO 130 150° 

ia Cu®. Sapo Cu®? nomyaaetcs B pe- iw TF 

/AbTatTe jyoOaBeHuA OMHOFO MpOTOHa Puc. 4. CpaBHenue yroBplx pacnpeqenenui 
'Ni®, a apo Co MoxkHO MovyyuTb, ec- Ad TpeX M3OTONOB HUKeNA 

§i OTHATS O2MH MpoTou oT Ni®. Ha6.mi0- 

#iBilleecAd HaMH pa3/IM4Me B YrOOBOM paclipeseeHHu MpOTOHOB, PaCCeAHHbIX 
‘AMH ApaMa, TOBOPHT O CyUeCTBeHHOM H3MeHeHHH (POpMbI AZepHOrO MoTeH- 
Palla pH U3MeHeHHH 4HC/a MPpOTOHOB B Ape Ha equnully. Ilo-BugqumMomy, HyX- 
OMKULaTb Toro *Ke XPpekTa, eC MeCHATb HA CAMHULY UcO HeliTpoHoB. Jina 
DATBepKNeHHA STOFO MpelNosO%*KeHHA MbI HAMePeHbI MpoBecTH HCCesOBaHHe 
mpyroro paccexHuA MpoToHoOB Ha u30ToMax Cr*? vw Cr®?. 

_ [lo6apaenue 2ByX HeHTPOHOB K APy He MpHBOAMT K KayeCTBeHHOMYy H3Me- 
RHM!O B XOJle pacCeAHHA B 3ABMCHMOCTH OT yrvla, O YeM CBHJeTeJIbCTBYIOT pe- 
yIbTaTbl, MOJyYeHHbIe HAMM Ha M3O0TOMAaX HUKeA. OHaKO HM B 3TOM CaTy4ae 
3JIM4He B HHTCHCHBHOCTH PaCCeAHHbIX MIPOTOHOB MO pa3HbIMH yrviaMu HW CMe- 
eHHe MHHUMYMa KPHBOM pacipeleseHuA CBHJeTeIbCTBYIOT O 34MeCTHOM H3Me- 
HHH MOTeHMasla pacceaHua. Tlomyyenuble WaHHble Oe3yCcIOBHO HeAOCTAaTOUHE! 
A OOUIMX BbIBOJOB — HYKHO JlabHelUlee HaKOMJIeHHe JKCMePHMeHTAJIbHbIX 
HAHHEIX 10 yMpyroMy paccedHMiO Ha Pa3JIMIHBIX ARPAX. Pasauaue B KapTHHe 
|Npyroro pacceAHuA MPOTOHOB C MloqOapbepHou SHeprvel Ha HeYeTHO-4eTHBIX 
WIpax WM Ha Alpax 4eTHO-YeTHHIX H30TONOB HUKEJIA YKa3bIBaeT Ha TO, YTO B3AMMO- 
RMCTBHe HYKJIOHOB C aTOMHbIMH ApaMu MMeeT CBOIO CHemupuky IA KaxkKJoro 
wpa U, MO-BUMMOMy, ONTH4ecKad MOJeIb B COBPeMeHHOM Buse, ake c 1o0aB- 
HCHHeM CIMH-Op6uTabHoro useHa B MOTeHWMae B3aHMOJeHCTBHA, BPAR JM 
VeT B COCTOAHAM OMMCaTb XapakTep B3aMMOfeHCTBHA HyKJIONa C AQPOM. 


, if 


@u3uKo-TeXHHYCCKHH = MHCTUTYT Toctynuo 
Akayemun Hayk YCCP 13 VIII 1959 
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PH3HKh 
B. H. CKOBEJIKHH 
BAPHAULMOHHbIE MPHHUMAbI ONPEAEJIEHAS OCHOBHbIX 
XAPAKTEPHCTHK ®EPPOMATHETHKA HA OCHOBE PACYUETA 
NETJIM THCTEPE3MUCA 


(I1pedcmaeaeno axademuxom C. A. Bexwuncxum 31 X 1959) 


Kak moka3aHo B (1), HaMarHHueHHOcTb (deppoMarHeTHKa B Moyle TOK() 
YOBJIeETBOpAeCT BapHalHOHHOMY ypaBHeHHIO 


3\ (w + u) do = 0, 
@ 
B 
re w = \ H dB — msl0THOCcTb MarHHTHOH SHeEprHH TOA; u =— 


1. | 
ae | (PVT 

0 a2) e i 
— 3Vh) — MOTHOCTh MOTeHUMabHOK (yHKNMH TOKOB; j — IIOTHOCTb TOKON 
bw %—(pyHKUHH MarHHTHOrO MOTOKa, KOTOpble CBA3aHbl C HHAyKUveH | 


cooTHomeHvem B = Vb V9. PyHkuHoHan EF = \L dw, Tre La=wt+um 

2 
rpaH Kau MOA, WIA JeEHCTBHTebHOTO MarHUTHOTO. OA MpHHAMaeT HaHMeHI 
lee 3HayeHHe. 

B cjlyyae HeoOpaTuMoro HaMarHHyeHHA M3MeHseTCA SHTponuA S deppc 
MarHeTHKa, NOSTOMY Wid OMMCaHHA mpollecca HaMarHHyueHHaA HeOOXOLHM 
IIpHBJledb BTOpoe Hayao TepMosHHaMHKH. Hanuune MarHvTOCTpHKILMOHHbI 
ABJICHHH B (eppOMarHeTHKe H3MeCHACT NOBEPXHOCTh o cheppoMarHerTuka, Cule 
MOBAaTeJIbHO, BMeCTO OCHOBHOH s3ajlauH, paCCMOTpeHHOH B (1), BapHallHoHHa 
3ayaua B STOM CJly¥ae CTaHOBHTCA HeOCHOBHOH (C MOJBHXKHBIMH TpaHvlamMn 
B kayecTBe OMpefeuIAIOWIMX Nowe BeJIMYMH BbIOMpaeM eKapTOBbI KOOpAMHAT) 
Y, Z, a 3a HesaBucuMble MepemeHubie x, >, D (?,°). 

BapvialwonHoe ypaBHeHve ICJIA Tora MpHMeT BULL 


! YZ) 
A =6 = es = 
(2k +\TBS do y Digrae 8 (8) dx =0, a 
rye 1 —kouTyp nopepxHoctu 9; Il=—dL*/dS; L* — o6o6uexuprit Jlarpak 
2KHaH MOJIA, YaUTEIBaIOUIHH W3MeHeHHe TpaHHibl MOBeEPXHOCTH so cbeppomarHeE 
(3) 


Mika los = 1p \ B dH. Ilocnequuii unen papex MarHHTHOMY j\aBJICHUl 
0 

Ha MOBepxXHocTH o (beppoMarHeTHka. B ypaBuennu (1) papnanua SE* nope; 

cTaBAeT COOOH MOMHyIO BapHallvio C yYeTOM H3MeHeHUA SHTPONHM HW NOTOK 

MarHuTHOM MH/YKUMM Ha rpaHHyHoH Nopepxnoctu o. M3 ypapnenus (1) nom 


4n . 
yaeTcA OOblYHOe ypaBHeHne Maxcseana (1) rotH = —j M rpaHuyHoe yc 


Bue [H,],=0. PaBeHcTBO HOpMaJIbHBIX K MOBePXHOCTH o COcTaBJAIONLY 
MarHHTHOH HHAyKUMM B caexyeT U3 HenpepbiBHOcTU dynkunh $, 9. 

YpasBuenne (1), 9kBuBaeHTHOe ypaBHeHHIO Makcsevla, BbINOJHAeTCA Mp 
Ju060M MOBepXHOCTH ¢, H€3ABHCHMO OT ee H3MeHeHUSA B mipolecce HaMarHHyueHHs 
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oObl yYeCTb H3MeCHEHHE CAMO NOBePXHOCTH o, HEOOXOAHMO JONOHHTeMbHOe 

IOBHe, BbITeKatOlllee H3 BTOPOrO Havasa TepMOAHHaMHKH. Ecuim 3To ycuoBue 

PCTH B ypaBHenne (1), TO 43 Hero, MoMHMO ypaBHeHult MakcBesa, Nonyuaer- 

HOBOe, JONMOJHUTeIbHOe, YpaBHeHHe, OMpesesmaioulee PopMy MOBepXHOCTH c. 

K Kak deppoMarneTHK MpelcTaBldeT Co6oH aguaOaTH4ecKH H30/IMpoBaHHytO 
TemMy, TO BxOqaulad B (1) BapHallua SHTPONUN JIA DelcTBUTebHOrO COCTOS- 

ia OJDbKHa HcuesaTb. B caMoM Jee, eCJIH PaCCMATPHBaTb GecKOHedHO Mavible 

I 

| 

I 


KJIOHCHHA OT JeHCTBHTebHOFO COCTOAHHA, TO JIA STHX OTKMOHEHUH C TOU- 
(CTbIO 10 GeECKOHEYHO MaJIbIX BeJIM4HH BbICIUero MopAyKa ypaBHeure (1) Takxe . 
moHAetca. Ilostomy, ecuiM paccMaTpuBaTb ypaBHeHve Mousa (1) Kak HeKOTO- 
H0 HeEPOJIOHOMHY!O CBA3b, TO 9TA CBA3b JIA GeCKOHEUHO MaJIbIX OTKJIOHeEHHH 
Hera BLINOMHAeTCA. CneqoBaTesbHO, GeCKOHEYHO MaJIbIe OTKJIOHCHUA OT JelicT- 
TesbHOTO COCTOAHHA MOXKHO PaCCMATPHBAaTb Kak BO3MO%KHbIe HepaBHOBeCHble 
NCTOAHHA CbeppoMarHetuka. Ecau B ypaBuenun (1) 5S=40, To BO3MOxKHbI TakHe 
}KaoueHnA, Korja 6S>0, a Torga cucTema, Oyay4H ajuaOaTuyecKkH H30JIMpo- 
MHHOH, Mepellia Obl B HOBOe COCTOAHHE C O6JIbIMM 3Ha¥YeHHeM S, 4TO HeBO3- 
DKHO, TaK Kak pellleHve ypapnenua (1) oTBeyaeT TepMOAMHAaMHYeCKOMYy paB- 
bBecu10. 

flonaraa 8B (1) 6S =0, nonyuum 


D(Y, Z) 


Digeay 8 (9) dx = 0. (2) 


A(Y, 2) =3E*—\L" 
Ll 


V3 (2) nenocpeactBeuHo culenyeT 6O* = 0, T. e. NOMOKUTeMbHDIM MarHUT- 
bt moToK @* yYepe3 MOBepXHOCTb o HWMeeT MakcumyM. I[lojoKNTesbHbIi 


oToK * onpeyensnetca ycnoBHem O* = \ Bne do, rme e=1, ecauw Bn>0O, 


| o 


t e=O0, ecnau Bn< 0. 
B o6ulem calyyae TepMOAMHAMHYecKHH NOTeHIHal © CAHHHUbI OObema cep- 


do = — SdT — updo, — 7B dH, 


Pi Po (M) ar Gan HM - = Say ive Syn: (3) 


B (3) H —Hanps>KeHHOCTb MarHHTHOrO MOJIA BHYTPH (beppOMarHerTHKa; 
Mi — HaMarHHueHHOCTb eJHHMUbI OObeMa; Gay — 3HEPlHA aAHM3OTPONHH 
( ; 

Ban = 2 MMy ) 5 Bie — Oe3pa3MepHbI4 CHMMeTPHUYHbIM TeH30p 2-ro paHra, 
COMIIOHCHTbI KOTOPOrO ABJAIOTCA (PYHKUHAMH TeMMepatTypbl T; éuy — MarHu- 
‘oympyrad 9Xdeprua, paBdad — \ypimSirMiMin, THe Meim—TeH30p 4-ro paura, 
MMMeTPHUHbIA moO Mapam wugekcoB i, k u /, m (HO He NO OTHOLI2HHIO K 
lepecTauopKe nappi i, k c napok J, m (*)); @yn — OObluHad ynpyraa sHeprua; 
(MM) — TepMOAMHaMHYecKHH MOTeHUMa eHHUUb! OObeMa BelllecTBa Mpu 
1 =0, paccmatpuBaembli Kak (PyHKUMA HesaBHcHMoH mTepemenHol M napayy 
. IpyrdMu TepMOAMHaMMYecKHMH TlepeMeHHbIMH. EcJIM y4HTbIBaTb TOJIbKO 
OMeHHbIC +B3aHMMOJeHCTBHA UW MpeHeOpedb PeIATHBUCTCKHMM B3aKMOJelicT- 
MAM, TO 9) 3ABHCHT JIMWb OT aOcouloTHOro 3Ha¥eHHaA M (nopayoK Besn- 
IMHbI OTHOUWIGHHA PeJIATMBMCTCKHX B3aHMOJeHcTBHA K OOMeHHOMy B3aMMOseH- 
TBHIO XapaKTepH3yeTCA OTHOWeHHeEM v= Gay/ Nc, 14e N —uucn0 aTomoB 
3 1 cm?; 6, —Temmepatypa TouKH Kiopu; v~ 10-4 10° (4). 

J{na OMHOOCHBIX KPHCTAaJ0B 


8B 8 ; 
Bon = (ME + M3) = 3 M* sin, 
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rye 9—yron mexay M u ocbto 2, BbIOpaHHO BOS rwlaBHOH OCH CHMMeTp 
Kpucrasia; 8 — KoHcTaHTa anusoTponuu. [aa KyOuyeckoro KpHCcTasa 
4 4 4 
Gan es ae (Mx ats M, oF M:), 


2 2 me 
éyn = “ (oe + Ouy + G22) + Re (Sxx8yy + FxxS 22+ SyySz2) + Rs (Oxy 1 Sx2 1 Fy it 


Sueprueli MarHHTHOH HeOAHOpOAHOCTH B TMepeXOMHbIX CJIOAX JOMCHCE 
MpONOpUMOHaIbHOM rpasMeHTaM HaMarHHYeHHOCTH, MpeHeOperaem. 
Tpe6oBpanve Makcumyma ©* npHBO_MT K ypaBHenHto 


6 \ (H+ 42M) nds* = 0 ( 


ot 


pH ycJlOBHAXx 


= q 
rye uj, —TeH30p pectbopMaunii cdeppomarHeTuka. Ilonoxum M = M, + MW, ri 
M,) — HaMaruvueHHOCTb, OMpejlesisemMad HCXOHOM KpHBOH HaMarHHueHHy 
—s 


Wt — oTKOHeHHe HaMarHvyeHHOCTH TIpH OOpaTHOM Mpolecce B pesyJIbTail 
ructepesuca. Torga u3 ypaBHenun 6S = 0 cuenyeT mu60 dS/dD* = 0 (ucxoy 
Had KpuBad HaMarHuyeHua), mHO00 6D* =O (MetTacTaOuJIbHble COCTOAHHS 
oTBeyalollMe rucTepesucy). Ecau 3a He3aBHCHMble TlepeMeHHbI€ IIPHHATb Hq 


od 
MpaBJIAIOULHe KOCHHYCHI Sj, So, S; HaMarHH¥YeHHOCTH HM MoLyIb Vt=|MI, 
AA onpegzenenua s; u M B OOMacTH NeTMH rucTepe3Hca NoMyYHM ypaBHeH 


2 2 2 
§ [MT —d (s} 52 ssi 1) —0, (€ 
= ] 
rye Ot — ( {H + 4x (My-+ ®)} nds; 4 — napametp Jlarpanxa; S?+ s2-+ s2=— 
ot 

KauecTBeHHad OWeHKa ypaBHeHHs (6) noKa3biBaeT HasIMuMe JBYX KOpHel 
(pH 3aqaHHOM M,), OOpasy!ou,HX B 3aBHCHMOCTH OT H3MeHeHHA H 3aMKHyTYK 
KpHBy!O (neTsIO TucTepesHca), OTBeYaIOLLyIO BO3MOXKHbIM MeTacTaOHJIbHbIN 
COCTOAHMAM B OOJIacTH HeoOpaTumoro HaMarHuyeHHA. Ecu pv 3TOM w = cons 
u 6S =0, To Kak 9TO CuleqyeT 43 NepBoro HayaJla TepMOAMHAMHKH U BapHa 

WMOHHOrO Mpunuuna (1) (qua OOnacTH, re HeT TOKOB), 


8U = T8S + 7_| HBB do =0, 


(2) 


a MOSTOMY YCJIOBHA akuaOaTH4eCKOH M30J1AILMH CHCTeMbI BbINOJIHeHBI. 

Mexanu3M TructepesHca ocTaTOuHO MomHO uccMeqoBaH B paGote (°), occ 
OeHHO B HavaIbHo OOacTH cMelleHHA rpaHut, nomenon. Hacrosmasa Teopn 
faeT BOSMOXKHOCTb KOJIMYeCTBeEHHOrO pacueTa KoHdurypalluu sBceli neta 
rucTepesuca MH CBASbIBaeT PaSJIMUHbIe XAPAKTePHCTHKU (KOHCTAHTbI) (beppomal 
HeTHKa Cc (opMoH Netw. 


Mockosckuit rocyapcTBeHHbIit yHHBepcuTer Tloctynuie 
uM. M. B. Jlomonocosa 31 X 1959 


UMTHPOBAHHAA JIMTEPATYPA 
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Woxnxagp Arangemun nayr CCCP 
1960. Tom 130, Ni 5 


PEO@H3HKA 


Axayemux B. B. LIYJIEAKHH 


IKCHEPHMEHTAJIBHAS MPOBEPKA FHMOTE3bI O MPUPOE 
MATHHTHOLPO CKJIOHEHHSA 


Jlesatb eT TOMY Ha3ay_ HAMM Oblia BbIcKa3aHa runoTesa (1) o mpupoxe Mar- 
MTHOTO CKJIOHEHHA. Torya Ke Obl HauaTbI B Hallie CTpaHe MepBble 9Kcrepu- 
CHTaJIbHbIe padOoTh! NO MpoBepKe STOH runMotespt (?). Mbl npewMomaraem, uTO 
ia OCHOBHOe MarHHTHOe Nove SeMJIM — C MOMEHTOM, HalpaBJIeHHbIM BLOJIb OCH 
|pallleHHA MlaHeTbl — HaJlaraeTCA UCKarkKalollee MarHHTHOe Move, KOTOPoe 
BISBaHO HaJIMYHEM 9JIEKTPH4Y€CKHX TOKOB B OKeaHe, OTKDBITbIX elle B 
935 roy (*); apyrad uacTb STOrO ucKaKaloulero Noma, MOo-BuyMMomy, 
opoxkKjeHa TOKaMH B woOHOCHepe, , HalpaBJIeHHbIMH BJOJIb KOHTYPOB Ma- 


\ 


TlepBpie HCCeEMOBaHHA 3AaCTABJIAJM OTBOANTb MOPCKHM TOKaM JIOBOJbHO 
‘KpoMHy!0 powlb (*) B STOM OTHOWeHHH. OnHako B 1956 r. oTeuecTBeHHbIe HCcuIe- 
(oBaTemu (°) OOHAPyXHM, YTO MIOTHOCTb TOKOB B OKeaHe (Mumntickom) BO3- 
pacTaeT Ha rvlyOuHax, a B 1957 r. Hamu OplIO BNepBble 3aperucTpHpoBaHO Ha 
lamonucite (*°) noqo6Hoe BO3pacTaHHe MOTHOCTH TOKOB Np yBeJIMYeHHH Puly- 
MHbI B ATaHTHYeCKOM OKeaHe, Mexny AcpuKolt u FOxKuol Amepnxoii. B caa3u 


feJIypHyecKHe TOKH OKeaHOB B CO3aHHH MarHHTHOrO CKOHeHHA. Cyxkmenne 
DO UX POH CTaO OObEKTHBHBIM HW Hafle>%KHbiM Nocse Toro, Kak JI. A. Kopuesa 
IpeqwioxKusa HOBy!IO KapTorpadnyecky!O XapakTepHCTHKy MCKarKaloulero Mar- 
HUTHOTO Tosa (*): MocTpoHa KapTbl WIMPOTHOHM COCTaBJIAIOWeH Hamp A2xKeHHOCTH 
3EMHOFO MarHUTHOrO NOVA. 

Oco6nili uHTepec NpemcTaBaeT OOacTb ATaHTHY¥eCKOrO OKeaHa, JI@ExKaulaa 
9KBaTOPHaJIbHOM HM B TPOMMYeCKHX NMOACAaX: 3fecb pucyeTcA us0NMHHA Y = 
10 000 ramm (rT. e. 0,1 apct.), MpHMepHO SIMNTHYeCKOH CopMbI, KOTOpyto No 
aJIoH OCH MepeceKaeT MarHUTHBIM SKBaTOp. BuyTpu 3TOM H30JIMHHH MarHUTHOe 
‘KIOHeHHe ocTuraeT 22,4°, a WHpoTHaA COCTAaBJIAIOWad HallpAxKeHHOCTH 
J,11 9per. 

Vmenuo B 2Tou oOnactu ATaanTuyeckoro OKeaHa O6blla MponsBefeHa 9Kcre- 
DMMEHTaJIbHad MpoBepKa Hallie runotespi. Ja oOnbiToB Obl BLiIOpaH palou 
5JIM3 TOUKH C KoopauHaTaMH 1° oO. W. wv 25° 3. 2., OTMMYAIONLHHcA CeLyIOuLMMu 
(CHHbIMH OCOOeHHOCTHAMH: a) MOCTOAHHOe 1O*KHOMACCaTHOeR TeyYeHHe 3eCb OYeHb 
ycTOU4HBO, 6) GesycOBHO OTCYTCTBYIOT MePHAMOHAJIbHbIe COCTAB/IAIOWINe Ply- 
SMHHbIX TeYeHHH, B) rayOuHa OKeaHa He MpeBbiliiaeT 3600 M, r) BeTep — yMe- 
DeHHbIM WH yCTOMUMBbI No cBoemy HanpaBsenuto. Bp Mocrpoen Mpoctou u Ha- 
[@KHbIA cboToperucTpupylouln npnOop, NosBomouMh yepes KarxybIe 10 cek. 
1OIYYaTb Ha y3KOM MO3HTHBHOM KHHOJIEHTe OTYeTJIMBbIe CHHMKHM yuacTKa Kap- 
rymuku 127-musiuMeTpoBoro cyfoBoro KOMMaca, C KypcoyKas3aTeviem, H lndep- 
jJIaTOM MaJleHbKUX uacoB MapKu «MockBa» c 4¥acOBOH, MAHYTHOM HM CeKyHHOK 
-TpeKaMH. YBeHYeHHOe MO3HTHBHOe H300paxkeHHve OAHOFO M3 CHUMKOB BOC- 
MpousBeeno Ha puc. 1. OcoGo BaxHO ObIIO MOOMTLCA NapaebHOCTH MaMeT- 
DAaIbHOM MIOCKOCTH KopaOuIA HW «MaMeTPaJIbHOM MIOCKOCTH» perucTpupytoulero 
IpHOopa, MoMellleHHOrOo BHYTPH OpOHsOBOrO KOHTeHHepa C TepMETHYECKH 3aKPbI- 
Balollelicd KPbIWKOM. Ja STOO K KOHTeHHepy KpeMHJICA HaexKHbIM PyJIb C TBy- 
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MA Tlepbamu (cM. puc. 2). Tpv OCTpOKOHeUHBIX LITIPA U3 Hep2KaBelolleH HEM! 
HUTHOM CTaJIM, BAHbIe Ha PHCYHKe, CY KH, BO-MepBbIX, JIA TOUHOK ycTaH 

KH IJIOCKOCTeH pyJIA OTHOCHTEbHO KypCOyKa3aTeJiA KOMMaca H, BO-BTOPbIX, J 
MpeqOxpaHeHHA BbICTYMalOulMX 4YaCTeH MeXaHH3Ma MIpH 3aKpbIBaHHH KOHTeHI 


Puc. 1 


pa TaxKeOH KpbIMKOM B MasyOHbIx 
JOBHAX. 


BaJICA K Tpocy Ha BepTviore M4 mpH Oy! 
CHPOBKe XOpOoulO caylWanca pysa. } 
BpeMA MepBOH CepHH OMbITOB yrod Fy 
KJIOHA TpOCa K BepTHKaJIH Obl paBen 4e 
a Ha Apyroli Jeb, BO BpeMA BTOPOH Ch 
puu, 66°. C orkuQHOH nuiowalKu 3a 60) 
TOM KopaO.1A ObIIO JerKO CJleQHTb 3a Te} 
YTOObI MWIOCKOCTb, B KOTOpPOH sexKe 
Tpoc Hay BOAOH, Oblua Napa/elbHa AMY 
MeTPaJIbHOH MOCcKOCTH KopaOyla. | 
Bo BpeMA OMbITOB Kypc KopaOu1A 


YeCKH KOHTPOJIMPOBaJIHCb IyTeM OTe 
HbIX OTCYeTOB MO peNuTepy THpoKol! 
maca. ConoctaBJieHHe HCTHHHOrO Kypa 
Kopa6.1a c oTCYeTaMH (CKBO3b JIyMy) H 


KMHOJIeHTe, H3B/Ie%eHHOH H3 KOHTeMHepa, JasIO BOSMOXKHOCTb OMpeeHTb Mal 
HUTHOe CKJIOHeHHe Ha TOM ryOuHe, HakoTOpoH GyKcupoBavica mpuOop. Kpow 


TOPO, 1A JONOMHUTeJIbHOrTO KOH- 
TPOJIA, BO BPeMA OMBbITOB MpOu3Bo- 
J\MJIMCb OTCUeTHI KOMMacHOrO Kyp- 
ca M0 rulaBHOMy MarHHTHOMy KOM- 
Macy Kopa6.id H BBOAMAHCh Monmpa- 
BKH Ha JleBHallHI0 B paHOHe 9KBa- 
topa. Takum o6pa30M MoyTBepx- 
qaiacb BeJIHYHHa MarHuTHOrO 
CKJIOHCHUA Ha MOBEPXHOCTH OKeaHa 
B paHoue OMbITOB, OlpeleweHHan 
lO’ HaBHTralwMOHHOW KapTe TyTeM 
MHTepNONALMH M@eKILyY M30/IMHHA- 
MM CKJIOHeHHA. 

OTHUMH He3aBHCHMbIMH croco- 
O6amu ObIIO YCTaHOBJIEHO, 4TO Mar- 
HUTHOe CKJIOHeHHe Ha Tuay6uHe 
oko0 2000 M no xKpaline mepe 
Ha 5° MeHbUe, 4eM MarHUTHOe 
CKJIOHCHHe Ha NOBEPXHOCTH OKeana. 
“) BBugy MamlocTH rsty6uHbl 6yK- 
CHPOBKUM MO CpaBHeHH0C BbICOTOHM 
MoHocwepbl, HaO CUHTaTb, TO 
CKJIOHCHHEe H3MCHACTCA 3CCb JIMUIb 
3a C4UeT MOA Teypu4ecKux TO- 
KOB B OKeaHe, CKa3blBarolleroca 
JIBOAKUM O6pa30M. VMmenno, ua 
OCHOBaHHH paboTHI (*) mpHMem cxe- 


MY HapaCTaHHAl MVJIOTHOCTH TOKOB i— 


Puc. 2 


JMHEHHYIO, TAKY1O, KaK M306parKeHO Ha puc. 3.Paccmorpes aTy CX€My,VBHAUM, U7” 
IM POTHAA COCTABIAIOULAA HAllp AKeHHOCTH 3EMHOFO MaPHUTHOPO Mot Y Ha rry6 
He OyKCHPOBKH KOHTeliHepa z H3MeHUMIAaCb, BO-MepBLIX, MOTOMY, 4TO MON KOHTeHH 
POM JI@KHT HE BCA MOWalb TpeyrombHuka ABC, noBuHHOrO B CO3,aHHH Ma 
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rHOrO CKJIOHCHHA Ha NOBEPXHOCTH OKeaHa, a TOJIbKO Moulalb Tpanemuu 
CB; BO-BropsiX, MOTOMy, TO Haq KOHTelHepoM NOABHacb Molla 
yroubuuka ALK, Koropaa orcyTcTBoBasa B YC/IOBHAX MOBEPXHOCTH OKeaHa. 
@ NPH4HHbl CMocoOcTByiOT yMeHbUIeHHIO WIMpOTHOM cocTaBAiOuel Hanpa- 
HHOCTH 3€MHOrO MarHHTHOrO MO/IA Ha ruiyOuHe z OyKCHpoBKH KoHTeMHepa 
) aOCOMOTHOM BetM4nHe). Jia mpocrorbl, Ha puc. 3 npHHATO, uTO i Hapa- 
aeT OT 3Ha4eHHsA 0. 

IlycTb WMpoTHad cocTaBsIAIOULad 3ech CaraeTCsA U3 ABYX BeMIHH: BeEAMINHBI 
O3/4HHOH TOKaMM B OKeaHe H MOTOMy MeHAIOULelicA Ha rmyOuHax B COOTBeT- 
BMH CO CXeEMOM HX pacipeseeHHA Ha rayOuHax (puc. 3), HW HeKOTOpO BesH- 
bIY, KOTOPyt0 NO HaUIMM HbIHeLUHHM MpescTaBJIeHHAM CO3al0T TOKH B HOHO- 
pe (ToxKe CBA3aHHbIe C pactipesemeHweM OKeaHOB HM MaTepHKOB Ha Semue), 
Wy MaJlocTH riyOuHil GyKcHpoBKu 

| CPaBHeHH!O C BBLICOTOH HOHOCHeppI 


4 


| fe 
| 


| 
| 
| 


A 


WKHO CUHTATb Y MOCTOAHHOH OT TO- 
PXHOCTH OKeaHa JO 3TOH ryOUHEI (BO3- 
*%KHO, H JO Ha OKeaHa). 

O6o3HauHM Yepes C oTHOLIeHHe rsty- 
HbI OyKCHPOBKH ZK rlyOuHe OKeaHa H, 
=2/H. Tora, Ha OCHOBaHHM H3J10- 
2HHbIX COOOpaKeHHH, MO Cxeme puc. 3 
WKHO OyeT NOAYYHTh Mpoctoe co- 


Y=Y+y=Y+y(1 — 20), (1) 


/KOTOPOM Yo OOO3HANaeT BeIHYHHY Y Ha MOBEPXHOCTH OKeaHa mpu C= 0. 


lan = VY ai Yos (2) 
|CeOBaTebHO, pa3sHocTb MexAY Yo M Y,BbIPasHTCA TaKt 
| 
| Yo—Y¥y = 2y0?. (3) 


0 TY 2X€ Pa3HOCTb MO2KHO BbIPa3HTb HHave: Yepes (PyHKUHA yrioB MarHHT | 
OPO CKJIOHEHHA Ha MoOBepXHOcTH oOKeaHa (Do) H Ha rayOuHe OyKcHpoBKH 
oHTeHHepa (D), HMeHHO: 

Yo 
Yo sa eas sin Do 


(sin Dp — sin D). (4) 


pupaBHaAem Mexyy coOoH mpaBpe uacTH (3) u (4) MH NpoHsBeyem mpoctei- 
He mpeoOpasoBpaHuad. Tora NoslyYHM COOTHOIMeHHe MeKTY Yo H Yo: 


oo — = (1— ne) (5) 
Le 262 sin Do /* 

OCTABUB ClO1a YHCJIOBLIC BEHUMHbI, HaMeHHbIe H3 HalMX OMbITOB B OKeaHe? 
miyiaem Y/Y, = 1/3. 

Vrak, Tes1ypHueckuve TOKA B OKeaHe 3eCb CO3al0T MPHMepHO OHy TpeTb 
MPOTHOH cocTaBAAOUlel HalpAKeHHOCTH 3eEMHOTO MarHUTHOrO Nowa. B cBa3H 
9THM Ce€fOJHA Halo Mo/laraTb, YTO HeEAOCTalolllve WBe TPeTH NPHXOMATCA Ha O- 
0 TOKOB HoHOchephl, TOKe CBAZAHHbIX C PaclipeJeJIeHHeM OKeaHOB H MaTePpHKOB 
a Semute. 

BuiBogbl, Culeqyoulue H3 MpoketaHHOH 9KCMepuMeHTambHon pa6oTH, moKa- 
IBaI0T, UTO Halll OCHOBHBIe TeopeTHyecKHe cooOpaxkenna (',°) onpaBlaucb 

uTO OYepeLHOH Hallleli 3aqaueH ABMAeTCA YTOUHeHHeE MeTOZHKH PerHCcTp anu 
arHHTHOTO CKJIOHeHHA Ha TayOuHaxX oKeaHa. OgHoBpeMeHHO HeOOxOJ,HMO 
DraHH30BaTb UCCJIeLOBaHHA, KaCalollHecA POH TOKOB HoHocdepbl B co3qa- 
MM WIMPOTHOH CocTaBJIAIOUleH 3eEMHOFO M@rHHTHOrO MOA. 


JAH, vr. 130, Ne 5 4017 


IIpHHOUly HCKpeHHio10 OslarofapHOCTb KOM@HOBaHHIO BoenHo-Mopcxke¢ 
dbnora CCCP 3a cogelictBsHe MOcTaHOBKe HCCJIe@MOBaHHH Ha 39KCIMeHUHOHE 
okeaHorpaduyeckom cyfHe «Cegos», b.P. JlasapeHko H E.C. Bopucesnyy 
NOMOULb B H3POTOBJeHHH MexaHH3MoB, A. B. JlakemeMOHCKOMY 3a PyKOBOJCT 
OTMMBKOH 6poH3oBoro KoHTeHHepa, JI. ®. Bepemlaruyy u A. A. CemupuaH 
3a MCibITaHHe KoHTelinepa B MuctutyTe BbIcoKHx AaBnenuit AH CCCP u 1 
CbMa COBEPIIeHHY!0 KOHCTPYKUMIO YIOTHeHHA (Planes. 
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TEMJIOTEXHHKA 


Unen-Koppecnonnzent AH CCCP M. A. CTbIPHKOBHY u E. H. HEBCTPYEBA 


HCCJIEMOBAHHE PACHPEAEJIEHHA MAPOCOAEP)KAHUM 
B TOTPAHHYHOM KHNALIEM CJIOE METOJOM 
“ BSTA-TIPOCBEYUBAHHA 


BowibuiuucTBo pa6oT Mo HcceOBaHHIO MpolleccoB KHMeHHA MOCBALLeHO 
MpPeeJIeHHIO BIMAHHA PasJIMUHbIX NapaMeTpos (TenOBOM Harpy3KH, TaBJeHHA, 
emMepatypbl, (H3HYeCKHX CBOHCTB H CKOPOCTH MOTOKa %KH]KOCTH) Ha HHTeH- 
“MBHOCTb IIpoleccoB TeNooTAayH, a TaKKe YCMOBUH, MPH KOTOPbIX MpOHCXoAUT 
epexoy ly3bIpPbKOBOrO KHMeHHA B MJIeCHOUHOe; MeHbIle paOoT NOCBALLeEHO UCCuJIe- 
OBaHHIO MeXaHH3Ma Mpollecca. HekoToppie cyllecTBeHHbIe OCOGeHHOCTH MeXa- 
4M3Ma lipollecca KHIe€HHA H KPH3HCa MOXKHO BbIACHUTb MyTeM HCCeMOBaHHA pac- 
IpeleeHua MapocozepxKanul BOmH3H MoBepxuocTuH HarpeBa. Tlomumo camo- 
STOATEIbHOTO TpaKkTHYeCKOrO 3HaYeHHA, H3yYeHHe PacMpeyeseHua Napocojep- 
aH B KMMALIeEM Cu10e aeT BOSMOXKHOCTb CCIE OBATb KOJIMYCCTBEHHbIe 3aKO- 
HOMEPHOCTH Mpollecca KHNeHHA MPH Pa3sJIMUHbIX TeMJIOBLIX Harpy3KaX BIVJIOTb 
O KPHTHYeECKHX, a MPH COOTBETCTBYIOWeEM YCTPOHCTBe HM MaTepHase MOBepXHO- 
kTH HarpeBa HM B 3aKpHTHYeCKOH OOmacTH. 

Mccneqopanve paciipefeeHuaA NapocofepxaHHi B NOrpaHHuHOM KHMALLeM 
foe OblIo MpoBeseHo B JlaOopaTOpHH BHYTPHKOTJOBbIX MpolleccoB OHeprerTu- 
eckoro uHcTHTyTa Akanemuu nayk CCCP. Han6ouee nomxxomalluM oKa3aJca 
eTO MpOcBeyuBaHUA UCCJeyeMoOH Cpesbl y3KMM My4KOM JIyyel, KOTOPbIM JaeT 
O3MO2%KHOCTb H3M€PATb HE TOJIbKO cpesHve MO ceyeHHIO KaHasla NapocosepxKa- 
HA, HO HM JIOKaJIbHbIe WIM CpeqHve Ha HeOOJIbIIOM yuacTKe MO TOJIMHHe KHMA- 
ero cyon. Jima uccmeqoBaHud pacipexeseHua MapocomepxKanuh B KHMAIWLeM 
JIO@ MOXKHO OblIO UCHOMb30BaTb TOJIbKO MOCKy!IO MOBepXHOCTb HarpeBa, Tak 
KaK TOJIbKO B 3TOM CJIyuae paccTOAHHe OT HCCeAyeMOH NOBepXHOCTH JO IMIOCKO- 
CTH CHMMeTpHH NyyKa JyueH OyteT Heu3MeHHO. I]pu paBHOMepHoM paciipeyese- 
HHH MO MOBeEPXHOCTH TelJIOBOH Harpy3KH HM MOCTOAHHBIX NapaMeTpax %XUKOCTH 
JOcTaTOUHO TOHKHU NyyoK yyeH, MepeceKaloulMH NOTOK Ha OMpeeseHHOM pac- 
CTOAHHH OT MOBEPXHOCTH HarpeBa, ecu MpeHeOpeyb KpaeBbIMu 9dppektamyu, Oy- 
eT MpOXOAUTb yepes OONaCTb MpakTHYeCKH MOCTOAHHBIX Mapocoyep Kann. 
Ilepememienve JIy4¥a OTHOCHTeIbHO MOBepXHOCTH HarpeBa pH H3MepeHHH JOKaJIb- 
HbIX MapocoflepKaHHi KUMAMErO COA Ha Pa3HbIX PaCCTOAHHAX OT NOBeEPXHOCTH 
MO2KHO OCYILECTBHTb HJIH TyTeM COBMeCTHOrO MepeMelleHHA HCTOUHHKA H3Jy4e- 
HUA WM CYCTUHKA OTHOCHTeEbHO HeEMOABUXKHOH NOBePpXHOCTH HarpeBa, WJM, pH 
HeMOMBUXKHbIX HCTOUHHKe H CueTUHKe, NyTeM MepeMelleHHA CaMOH MOBepXHOCTH 
HarpeBa OTHOCHTeJbHO Jy4a. B gaHHOM padoTe Obl HCMOMb30BaH BTOPON cro- 
co6. PacueT noka3bIBaeT, UTO HAHMeHbIIMe NOrpelHOCTH NpH ompexeweHuu Mapo- 
cOfep2KaHHi MouyuaioTca B Cyuae NpOCBeYMBaHUA TOHKHM IIOCKO-MapaJedb- 
HbIM IyY4KOM Jlyvel CpembI, 3allOJHAIOWeH COcyA C MAOCKO-MapaJJebHbIMM CTeH- 
KaMH; TaKOH MopMbI MyyoK JyueH HW KaHaJl Obl BbIOpaHbl AIA HACTOAIMero uC- 
enmeqopanua. UIupuna KaHana BbiOupasacb TaKHM OOpa3oM, 4TOOLI, BO H30exKa- 
HHe MOUTH MOHOrO HOrOuleHuA, NYTb sy4a He Obi OYeHb OOJIbINHM, OLHAKO 
OHa JOJDKHA ObITh JOCTATOUHOM JIA pasMelleHHA MOBepXHOCTH HarpeBa C Ooub- 
WIM YHCJIOM IleHTPOB Mapoo6pa3s0BaHuA Ha He OYeHb OosbWOH AMHeE, TOO! 
IJIEMCHTHI CJIYaHHOCTH HW KpaeBble scPeKTHI He OKasbIBasIM OOJIbIWOrO BMAHHA. 
BricoTa KO/IMMaTOpa, OMpesetmollad TOMMMHY My4Ka Jyder, pH W3MepeHHH 
DactipeyeseHHA MapocogepKaHuh OMKHA ObITh MHHUMAJIbHO .BO3MOXKHOH. 
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‘OKcMepHMeHTa/IbHaA yCTaHOBKa MpelcTaBseT coool OObITHBI 3AMKHYTHI 
LUPKYJIAWMOHHIH KoHTyp.Boga oT Hacoca, Mpoxoxa Mo TpyOam, CHaO>KeHHbil) 
3yIeKTPOHarpeBaTeAMH, MoforpeBaeTcA MO HyKHOM TeMMepaTypbl HM MocTynae 
yepe3 yYaCTOK THAPOLHHaMMyeCKOH CTAaOMJIM3allMH B MPAMOYTOJIbHBIM KaHaip 
9KCIepHMeHTaJIbHOrO yuacTKa WMpHHoOH 4 MM MH BBICOTOM NopaAaKa 20 wm. Vy) 
9KCIEPHMeHTAIbHOrO y4aCcTKa BOJa BOSBPalllaeTcA B HACOC, NpeABapHTeJIbEy 
oxslaxkladcb B XOJOIMIbHHKaX. B 3KCMepHMeHTaJIbHOM y4acTKe Boa MpoTeKat} 
B MOCKOL WeIM, Ha He KOTOPOH Ha MpoOOMTOBaTOM MOABH2KHOM NOPLIHe CMOly 
THpOBaHa IllOCKad MOBepXHOCTb HarpeBa 3 JIeHTOUHOrO HAXPOMa Pa3sMepaMl 
30 x 3,7 X 0,2 mm. Tnactunka o6orpesaetcaA MepeMeHHbIM ToOKOM. IlopuieHl) 


| 


K 


} 


Puc. 1. Tpapuxu sapucumocru @"°“ or Temmepatypbl moToKa *HAKOcTH. w=1,3 m/cex) 
Mapnenve 1,22 ata. J, 2,38 uv 5—8=0,5 mm; 4 nw 6—3=2,7 mm; 1 —q=4,1>} 
108 KKan/mM?-uac; 2u 4—q=2,8-108 kKxan/m?-uac; 5 uw 6—gq =1,8X10® KKan/m?-4ac 

38 —2,3-108 kKan/M?-uac; , BepTHKa/IbHble WITPHXH y HHUA — KPH3HC 


Ha KOTOPOM CMOHTHPOBaHa NOBEPXHOCTb HarpeBa, MOMKET MepeMelLaTbeA B ULE 
wleBOM KaHajle BBepX H BHH3 MpH NOMOLWLA CNelNanbHoro MexaHu3ma. LlITol 
NOpWHA COeAHHEH C HHAAKATOpoM MepemeuleHHh. B OoKoBbIX CTeHKaX KaHas 
SKCIEPHMeHTAJIbHOrO yuacTKa CleaHbl Kpyrible OTBEPCTHA, B OHO H3 KOTOPBE 
BCTaBJIeHa TH/Ib3a, 3a1HTad CBHHWOM. B cBHHUe CheaHO WeleBoe OTBepcTH 
TOMULHHOH 0,3 MM H WMpHHOH 10 MM, 3amo0mHeHHOe MOPOWIKOM paqHoaKTHBHOr 
uzoTona Sr®. Tuab3a B Topile uMeeT JaTyHHOe OKOWeyKO TowuHHOM 0,1 MM 
MpeqOXpaHsArloulee H30TOM OT BbIMbIBAHHA BOOK. Y3KHH WeeBATHbIN mMy4ol 
B-uaCTHI, YACTHYHO OCIAOJIeHHbI aTYHHOK (PouIbroH, MPOHH3bIBaeT CON KUL 
KOCTH, 3aNoaHaouleh Kanan. Ha nytu B-uacTum (4 BTOPHYHbIX y-sy4el) ycTa 
HOBJIeHa elle OHA PH/1b3a-KOJIJIMMaTOP TaKOH Ke KOHArypallun, Kak MW NMepBaA 
OTOH THAb30H OCYLeCTBJIAETCA YIVIOTHEHHe y4aCTKa, a TAaKKe KOJIMMALLHA pac 
cCeAfHHOrO Myuka syyeH oT w30TONa. Ilepememlaa NMoplieHb Cc HarpeBaTesbHO! 
MJIaCTHHOH B KaHavie, MOKHO H3MCHATb PaCCTOAHHE OT MOBeEPXHOCTH HarpeBa IK 
NPOCBeYHBaeMOrO CIO, MPOH3BOLA TAKUM O6Pa30M B KaKJOM OTe/bHOM Culyyua’ 
JOKAIbHOe NPOCBeYHBaHHe CJIOA HKALKOCTH TOMUIMHOH 0,3 MM Ww WHpHHow 10 MM 
PacNOJIOKeHHOrO Ha Pa3JIMYHbIX PaCCTOAHHAX OT MOBEPXHOCTH Harpesa (OT | 
go 6 Mm). UroOsi BeicTynaiou4i MOpUleHb He BbISLIBa/I JOMO/IHATEIbHbIX BOSMY 
WeHHH B MOTOKe X%KHKOCTH, Mepe HMM B KaHasile CMOHTHPOBaH JJIHHHbIM MoD 
BHXKHOH KJIMH, KOTOPbI Mp JBYKeHUH MOPIWHA BBepX TMepemeukaeTcA BMeCT 
¢€ HHM, PpacTArHBad py Kuuny. 

B culyyae IpocBeuuBaHHA CpegbI My4KoM B-"acTUL MOHOTO ceyeHUA, He Te 
PpepesbIBaeMOro MeTaJIIOM MOPLWIHA, T. €. Ha PaCCTOAHHM OT MacTHHbI JO Mvo¢ 
KOCTH CHMMeTPHH Jly4a Oovee 0,15 MM, BeHUHHAa MapocogsepKaHuA MpocBeyL 
BaeMOro CJIOA OMpesesaeTca mo dopmyste 


Noy — Ne. N"—N; 
9 = In—“* _# : In —__8 (1 
N = NG N GaN 


roe N’, N” uw Ney — uucna oTcueToB B MHHYTY IIpH MpocBeuyuBaHHW KaHaué 
3aNOJIHEHHOrO COOTBETCTBEHHO BOJOH, BOAAHbIM NapOM H NapoBosAHOH cmecbK 
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fi N. hee : : 
o> No H No» — CoH ycTaHoBKH B MHHYTY, KOTOpBIM, NOMMMO HaTy paJibHOra 


OHA, BKJONAeT BCe HByyeHHe, PerHCTpHpyeMoe CuUeTYHKOM, TIOMHMO Npo- 
leiuero yepes KoNNHMaTop. Bennununt N’, N*, No u No Ope es A10TCA 
HEMOCPENCTBEHHO TO JAaHHbIM TapHPOBOK, IIpHYeM TapHpoBKa Ha Tape MOxeT 
bITb 3AMCHEHA TaPHPOBKOH Ha Bosyxe. BenuuywHa Ny u3MepseTcA HerO- 


HPEACTBEHHO BO BpeMA oMbiTa, a BemuuHa Ny" mpunumaercs paBHoli 


Cc p ud 4 a N® 7 Ne 
No" =!Nyl— (No — Na) Lae aa (2) 


TlomMMO OCHOBHBIX M BCIOMOraTebHbIX W3MepeHnli Aa onpesenenna 
apocofepxXaHuH, B OMbITAX MPOMSBOMMJINCh CJleAyloulue u3sMepeHusa: 1) Ten- 
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Pue. 2. Omopy: mayocoxepxKaHuh B NorpaHHuHOM KUMALeM cJoe. 
A—q=1,8-108 kkan)m?-4ac, w=1,3m/cex; B—q=2,8-108 kkas/m?-uac, 
w= 1,3 m/cex; B— q =1,8-10® xxam/m?-uac, tp 93° 


OBaA Harpy3ka MOBEPXHOCTH HarpeBa ONPeReAnach No cue TOKA HW MafeHHto 
allpaAxKeHHA Ha MJIaCTHHE MW OTHOCHJIaCb K e€ MOBeEpXHOCTH; 2) TeMNepaTypa BOIbI 
aBXOJle H BbIXOse H3 yuacTKa ONpelenANacb NO NOKa3aHUAM TepMOllap, BCTABJIEH- 
BIX B THJIb3bl; KpOMe TOrO, NOCJeMHAA VM3MepAJACb PTYTHbIM TeEPMOMETPOM; 
)cKOpocTb BOJbI B y4acTKe OMpemesasach NO pacxoyy,H3MepeHHOMY TIpH MoMmo- 

mM LHadparmpi u AnddepenunaNbHOro MeHoMeTpa;4) WaBseHHe MO HW Mocse yuactT- 

Ka W3MEPAJIOCb KOHTPOJIbHBIMA MaHOMeTpamu c Teno petenua 0,01 KI/cm?; 

D) paccTOAHHe OT MOBePXHOCTH HarpeBa JO MMOCKOCTH CHMMeTpHH Jy4a crie- 

IMaJIbHO YCTaHaBJIMBaslOCcb HW U3MepAJIOCb NO AAHHEIM TapHPOBOK. 

B Kako cepuu ONbITOB OMpenesAsach 3ABUCMMOCTb NapocoyepMaHHA, H3- 
MepeHHOro Ha onpelesieHHOM pacCTOAHHH OT NOBepXHCCTH HarpeBa, OT TeMMepa- 
TyPbl MOTOKA pv NOCTOAHHBIX TeMOBOH Harpy3ke, WaBseHun u cKopocTu. V3 
puc. 1, rae MpescTaBseHb! THMMUHbIe 3ABMCUMOCTH JIOKaJIbHbIX Mapocoyepxkannit 
OT TEMMepaTYPbIl, BHHO, YTO B OOMACTH BLICOKUX TeMMepaTyp, Kora MpocBeyH- 
BaHve MpOuN3BOAHTCA Ha paCCTOAHHH OT MOBepXHOCTH HarpeBa MeHbINeM, 4eM 
TOJIMLHHA CJIOA 2KUAKOCTH, B KOTOPOM NpOHCXo_UT COpasoBaHve M POCT Ny3bIpb- 
KOB Mapa, NapocofepxKanve cia6o 3aBMCHT OT TemMepatypsi. Bomee kpyTaat 
TeMMepaTypHaA 3aBHCMMOCTb OTHOCHTCA K CJyyaiM, Kora IpocBeyuBaHnHe Mpo- 
M3BOAHTCA Yepes COM 2KUMAKOCTH, NPOHN3bIBaeMbIM My3bIpPbKaMH, OTOPBaBLUIMMH- 
CH OT NOBEPXHOCTH HarpeBa H KOHJCHCHPYIOWLMMHCA B MOTOKe. 

Ha puc. 2 npegzcTaBseHbl STMIOpbl NapocosepKanult WIA pasJMUHbIX TemMepa- 
TYP, CKopocieli wu TeMOBbLIX Harpy30K, MOcTpoeHHbie Ha OCHOBe rpacpHKOB 
© = o(t,). Kagan stiopa mpezcraBaseT CcoOoM KpuBy!O paciipefeseHuA Mapo- 
coflepKaHul BOM3M NOBepXHOCTH HarpeBa MpH NOCTOAHHBIX NapaMeTpax MOTOKa 
M TeloBoll Harpy3Ke. V3 puc. 2 B BugzHo, uTO TaxKe NpH HeOoJIbUON pasHulle 
B cKkopoctax (1,0 4 1,3 M/cek) B ToH O61acTH, Pye MpOWCXOZMT KOHJeHCAILHA OTO- 
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pBaBIUMXCA MYy3bIPbKOB Mapa, BMAHHE CKOPOCTH HuMeeT MecTo. B 9TOH ona : 
Tly3bIPbKH, OTOPBaBIINecA OT MOBePXHOCTH HarpeBa, KOHJ€HCHPYIOTCA TeM OBIC’ 
pee, 4emM OovIbille CKOPOCTb NoTOKA, T. €. HEM 6oublle HHTCEHCHBHOCTb nee 
Banua 2KugKocTH. IIpu 3HayHTebHOK pasHHlle B CKOPOCTAX (0,5 u 1, cel 
BIMAHMe NocselHeH CKa3bIBaeTCA H B HeMocpe/CTBeHHOH 61H30CTH K NOBEpXH( 
CTH HarpeBa. 

Ha ocHoBaHuu rpapukos pxc. 2 MOXKHO AJA PasJHYHBIX TEMIOBbIX Harpy30o 
HW TlapaMeTPOB MoTOKa ONpeseJIMTb TOJMMHY KHNALMLErO COA HelorpeTOH *KuTKC 
CTH Q.c, PABHY!O BeMYMHe 6, OTCeKaeCMOH KaxKOH HS SIOP Ha OCH OpJHHa1 
Vismepaa moulayb, orpaHwynBaemMylo K@KIOH W3 SMIOp, MOKHO ONpeseJHT 


o6illee KONMYeCTBO Tapa, HaXofAlllerocA B aHHbI MOMeHT Hall MOBepXHOCTb 
HarpeBa. Uem Bblllle TeMme 


patTypa X%XMAKOCTH, OoVIbIll 
TellIoBad Harpy3Ka H MeHb 
ile CKOpocTb, TeM OOJbIIT 
BbICOTa KHNAUMero COA | 
IIPHBeMeHHaA TOJULMHa Men 
KHtMlapa 6,,, Haxoallerocs 
Hajl WOBEPpXHOCTbIO HarpeB 

CpaBHeHHe SIlI0p napoco 
jlep2KaHul, OTHOCAMUXCA I 
0 , - pe2xxHMaM, IIpH KOTOPbIX TeM. 
p a J 4" khan/m “sae enarypa MOTOKa H Teno, 
Bad Harpy3Ka O1M3KU K KpH- 


ee ee eee THYECKHM, TOKa3bIBaeT, 4TC 
A ae bea Harp y3ku A i ae rs 4 ps tobe ee ea HeOOJb- 
ee oa oe ata WX TeMIOBLIX Harpy3Kax 


i 5 = . 

1—w=0,5 m/cex; 2—w=1,3 m/cex COOTBETCTBEHHO BbICOKHX! 
TemlepaTypax MoToKa Tod 

WWHHa KHMAUerO CJIOA CPaBHHTeJIbHO HeBeIHKa, a MAaKCHM@JIbHBIe JIOKaJIb- 
Hble 3HaYeHHA MapocosepKanHi BeCbMa 3HaUHTeJIbHbI, ocTurad 0,98. 
OyHako eM OovIblle KpuTHYeCKad TellMoBad Harpy3Ka M COOTBeTCTBeEHHO 
Ooubliie HesorpeB JO TeMMepaTypbl HacbIIeHHa, TeM TOJIUMHa KuNAUe- 
ro cilod Oosbille, a MAKCHMAJIbHbIe JIOKaJIbHBIe MapocoyepxKaHua MeHBILe, 
His puc. 3, rae MpefcTaBuleubl 3aBMCHMOCTH OvOK = 9(9xp), BHAHO, 4YTO IPH HH3- 
KUX TeMMepaTypax (OcOOeHHO, eCJIM CKOpOCTb X%KHAKOCTH Masa) Hapylenue Mog- 
Boa *%HAKOCTH K MOBEPXHOCTH HarpeBa, OOecMeynBalollero HOPMAJIbHOe OXaK- 
Neve MocJieqHeH MpH BbICOKMX Hapy3KaX, MOXKET MPOHCXOLUTh MpH BecbMa 


HUSKOM HaCbIICHHH KUIIAWero COA MySbIpbKaMH Mapa (ovanc = 0,3). Takum 
06pa30M, Mp MaJIbIX TeMJOBbIX Harpy3Kax, Kora LA OXJlaxKeHHA MOBEpXHO- 
CTH HarpeBa JOCTaTOUHO HeOOMbIMOrO KONMMYeCTBa KUAKOCTU, NOcMeLHAA MOKeT 
MpOOuBaTbCA CKBO3b COM MyspIpeli, MaKe ecH MIpOXONbI Me*KyY HAMM COCTaBJIA- 
fOT HECKOJIBKO NPOWeHTOB OT NOMHOrO ceyeHHaA KuMaero cos. IIpu BeIcoKHx 
TeMJIOBbIX Harpy3kaX HeOOXOAMMEI AIA oxmaKIeHuA TIOBEPXHOCTH HarpeBa 
NOMBON *AHAKOCTH Hapyllaetca ipu 1 —@ = 0,5, a mpu mMasoli HHTeHCHBHOCTU 
TyPOyJIeHTHEIX Nybcamui (Mave CkopocTu NoToKa) Jake npn 1 —o = 0,7. 
IipuBeqeHHble 9KCMepHMeHTasbHbIe aHHBIe Mo3BONAIOT MNOMOHTH K pasbac- 
HEHUIO M€XaHH3Ma KPH3HCa KMMeHHMA HHave, YeM ObIIO IPHHATO TO cx nop, u 
B 4aCTHOCTH ONPOBepraloT pactipocTpaHeHHoe MpemcTaBeHve O CBA3H BO3HUK- 


HOBCHHA KPH3HCa C OCTHKeHHeM HEKOTOPOrO IIOCTOAHHOTO 3Ha4UeHHA mapo- 
COsepRaAHHA KUNAWLETO cyION. 


Onepreruyecknit nuctuTyT um. I. M. K p2kH2KaHOBCKoro Tloctynuno 
AkajlemH4 wayk CCCP 6 X 1959 
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Wornxagp Akayemun nayk CCCP 
1960. Tom 130, Ni 5 


KPHCTAJIJIOL PA®H fA 
Bb. B. 3BATHH 
IJIEKTPOHOPPA®HYECKOE OMPERMEJIEHHE CTPYKTYPbI 
KAOJIHHUTA 


(IT pedcmaenexo axademuxom H. B. Beaossim 21 VIII 1959) 
OWHYM H3 BaxXHeHWIMx Mpewmyiects 9eKTpoHOrpadun B MpHMeHeHHU 
H3yYeHHIO [IMHUCTbIX MHHEPaJIOB ABJIAETCA BOSMOMKHOCTH HX PIyOOKOrO CTpyK- 
7PHOFO aHa/IH3a, HECMOTPA Ha HX BbICOKYIO J[HCIepCHOCTb HU HU3KYIO CHMMeTPHIO 
,°, 7, °). Takaa Bo3MO>KHOCTb Obla peamu30Bbana Ip CTPpyKTYPHOM olpeyeuie- 
WM CelaoHutTa-riayKouuta (*). Onpenesenne cTpyKTypbl KaOJMHUTAa M3-34 
O TPHKJIMHHOM CHMMeTPHH MpefcTaBJIAJIO 3HaYHTeJIbHO Oovlee CJIOXKHYIO 3a- 
aay. Hisyuennto sToro MHHepasa Ha NpOTsKeHuM MocMegqHuX 25 eT Opis0 M0- 
BAL[CHO 3HAYHTeJIbHOe UHCJIO KaK PeHTTeHOB- 
MX, TaK H SJIeEKTPOHOrpaduyecKkux HcceO- 
anult ((*, 1°-15) w mp.), KoTopble, ofHaKO, He 


IPHBeJIH K OllpemeseHuio ero CTPyKTYPH. 

|B u3araemoH paOotTe uccyleqoBaHa Opia 
| auOovtee pacipocTpaHeHHad CTpyKTyPHO Co- 
HePpIUeCHHaA TPHKJIMHHAaA Pa3HOBHAHOCTb Kao- 
HuHuTa (oOpasel TypOoBcKoro kaouIMHUTa 
1934 “3 KoJmekuHH M. ©. Buxymnoson). Mc- 
LOUHbIM SKCNe€PHMeHTAaJIbHBIM MaTepvaJioM 
hocaly KHIM 3JIEKTPOHOrpaMMbI OT TeKCTYP 
puc. 1), MomyyeHHbie Ha npHOope IM-4, co- 
wep Kalle OoraThi HaOop JocTaTOYHO XOpoLio 
DaSTeICHHbIX WH HHAWWHpyembix petpeKcos, 
bJIEKTPOHOrpaMMBI OT MOHOKPHCTAJJIOB H 3JIeK- 
(POHOrpaMMbI Ha OTpaxKeHve Cc pediekcaMu 
)O/, nonyyenuble Ha MpH6ope H.M. Tlonosa(’). 

QNeKTPOHOrpaMMbl OT TEKCTYP KaOJIMHHTA yg Tracektan tence ecm 
puc. 1) xapakTepu3y1oTca BecbMa cBoeoOpa3- HEIN ARTA. TORO OC REE - 
HbIMH OCOOCHHOCTAMH PacnoviowKenua pepule- 

COB, KOTOPbIe Ha MepBbIt B3rAL CO3MaBasIM BlewaTIeHHe © MOHOKJIMHHOCTH 
eTOrO MHHepasla HW MACKMPOBaJIM efO TPHKJMHHOCTh. XOTA OdJbUlyiO 4acTb 
BBICOT pedbiekcoB D HW MOXKHO MNoforHaTb MO «MOHOKJMHHyIOy dopmyJy 
D = hp + lq (°), BbICOTHI BCeX petIeKCOB MOrJIM OBIT BbIParKeHbI JIHWb pH 
IOMOULH «TpHKHHHOK» dopmyviet (7) 


D=hp-+ks + 1q, (1) 
re 
a heer cos pes & Lh COS & 
ad sing aV1 — costa — cos? B ’ " sing 6 V1 —cos’a — cos? ’ 
Lx 4! 2 
. Je (2) 


sing ¢ Y 1— costa — cos?8 . 

BneyaTseHve O MOHOKJIHHHOCTH CO3JaBaJIN CBOMCTBeHHbIe 3JIeEKTPOHOr paMMaM 
<aQJIMHUTa COBMaseHHa pedbieKcoB, B YaCTHOCTH Ha 2-M 3.mMNICe pe(peKCOB 
20(1-+1) u 132, 202 nu 13(/4+1) wu Ha 5-m aanunce pedrexcos O6/ ux 
33 (1 + 1);33(2+ 1) wu 33(/—1); 06/ u 33 (J —1). Nocae Bhiacnenus Bcex 
\cobeHHOCTeli pacnosoxeHuA petbieKCOB Mp MOMOULH paBeHcTB (2) ObiJa 
ipeleieHa dJIeMeHTapHad suelika KaoMHUTa: a= 5,13 KX; b=8,89 KX; 
>= 7,25 KX; w = 91°40’; B = 104°40’; ~ = 90°; npn HeKoropom orsuuuu 0, 
> B OCHOBHBIX YepTaX COBMafaeT c HalieHHOH peHTreHOBCKHM MeTOOM (1). 

OueHKa HHTeHCHBHOCTeH MpOH3BOANIacb BH3yaJIbHO NO CepHH CHAMKOB 
> KpaTHbIMM 9KCMo3suiMAMH. Muorve coBlageHuA petpseKCOB eCTeCTBEHHO ABH- 
MCh 3/[eCb CYULeCTBeHHbIM 3aTpyf@HeHHeM. Copnagenua pedbaexcos hOlu OR 
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, aS 

MOKHO OBO yYeCTb, HCMOb3syA 3aBeOMY!O B3aHMOCBASb MeXxKLY CTPyKTy# 

(bakTOPaMH CJIOHCTHIX CHJINKATOB [IA TeX pedleKcoB, KOTOpble B STOM CJ1Y4/h 

CoBmamaioT, YTO CllemaioO BO3MOXKHbIM H3yYeHHe CTPyKTYPbl KaoJIMHUTA NO ABW 
MEPHbIM CHHTe3aM Mpoekun D?- nH D-pANOB Ha MMOCKOCTAX XOZ oyz. 

3Hauenua ©, BpluncneHHbiIe u3 7 mo copmy,iaM B. K. Batuutreiina ( 


maa pepaexcop AOL u Okl, 3aperMCTPHPOBAaHHbIX B 3JIEKTPOHOrpaMMi 
OT TeKCTYP KaOJIMHHTA, NpHBeD 


Hp B TAO. 1. Ja MocTpoeHuA HE 
XONHOH MOjesIM CTPyKTypbl Ki 
ollpeqeieHHoro coyeTaHHa CTPy 
TYPHbIX MHOrorpaHHHKoB (',7, 
HeKOTOpble OCOOeHHOCTH (OpHeHT 
WMA OKTASIpuyecKOH CceTKH) Obl 
yCTaHOBJIeHbI U3 CHHTe30B D*-p 
qa B MpoeKWHH Ha MIOCKOCTH % 
Puce. 3. Copmemlennaa KapTHHa CHHTESOB BbIdH- U oyz,pyrue (opHeHTauna TeTp 
Taiua 2A aToMOB Oxerp H Si 3IpuyecKoH ceTKH H PopMa ee CHE’ 

JICHUA C OKTAIpHuecKoh) — B Pp 

BY IbTATe COMOCTABJICHHA IKCIePpHMeCHTAJIBHBIX H PACUeCTHLIX MHTCHCMBHOCTeH AJ 
Pa3HbiX BapHaHnToB. CosfaHHasd TAKUM O6Pa3OM MOfeJb CTpyKTypbI 3aTem Bce 61 
Jee YTOUH ACh B pesy IbTATe NOCJeEMOBATeJIbHOrO NOCTPOCHHA CHHTE3OB MpoekUt 
@-psja Ha NMOCKOCTH xOzZ, OYz Cc KosullvenTamn, OOpasoBaHHbIMH V3 SKCTep) 


Ta6nuna {| 


Teoperuueckne, SKCNePpHMeHTabHble (HCXOJHbIC H MPHBeJeHHbIe K CMHOM HOPMUPOBKe) - 
mogzyan |@| qi 3aperMCTpMpOBaHHbIX B SJIEKTPOHOrpaMMax OT TeKCTyp pedeKcoB 


Okl, hOl 
= 
Mepe- Ilepe- Tlepe- 

wae 1p] SBP | HY Mp1 11) PIP | ARE | |e Te 
020 | 10.7 | 23,7 11,8 0610 3,2 2,95 3,95 206 | 8,25 | 7,0 
o22 | 11,5 | 9.2 12,2 061 8,70) No Sn 7,75 203 | 3,4 | 2,2 
024 4,3 2,35 3,15 063 4,9 1,3 3,9 201 | 11,9 | 29,5 14,0: 
o2t | 12.6 | 11,8 15,8 065 3,45 | 3,65 4,9 203 | 16,9 | 18,0 
023 3,1 14 4,45 067 4,8 1,95 2,6 205 | 5,25 | 5,0 
(92 | 2.7 | 4,65 2,2 080 3,35 | 6,7 3,35 || 207 | 3,7 | 2,75 
on, «| Od 2,35 3.15 || 082 2,35 | 4,5 2,0 209 | 6,3 | 2,75 
21 | 18.8 | 15,0 20,0 084 2,25 1odys 4,45 400 | 10,2 | 13,9 10,4 
093 | 8.75 | 5,25 7,0 081 re le 2,0 402 | 9,5 | 8,8 
Di ise a Oe7 3,35 |] 083 24 1,4 4,45 404 | 2,6 | 3,4 
ong | 7B | 4,2 5,6 085 4,45) 1) 4585 2,45 401 | 9,2.) 7,65 
044 | 83 | 4,75 6,35 || 082 1,75 | 1,85 2,45 403 | 4,5 | 0,75 
Out 7,95 } 3,0 4,0 084 1,15 | 0,85 1,15 405 | 4,0 | 0,75 
043 5,2 | 2,4 3,2 084 3,6 4,75 4,0 402 | 9,95 | 19,8 9,3 
om | 6.55 | 5,25 7,0 083 aa 1,5 2,0 “04 | 4,85 | 5,4 
044 4,75 | 3,0 4,0 85 1,5 cA 1,45 06 | 10,05 | 6,95 
Odi 4505) |'° "4,85 1,55 0.10.0 | 2,55 | 6,5 3,25 408 | 3,5 | 1,0 
043 6,4 5,25 7,0 en ae 1,2 1,6 401 | 8,75 | 19,8 9,3 
oz | 485 | 1,1 4,450 1 G.40.4 | 2.85.4 tz 1,6 403 | 3,35 | 4,4 ; 
ogo | 19-8 | 39,0 19,5 O:4078- 61°"256: 9! ives 2,2 405 | 7,2 | 7,65 
og. | 57 | 4d 5,5 0,10.2 | 1,75 | 2,35 3,15 407 | 3,25 | 3,4 
og, | 5-75 | 44 5,5 0.10.4 | 0,9 | 2,35 2,0 600 | 4,85 | 2,4 
ogg | 5:5 | 5,0 6,7 0.10.3°| 3,7 | 2,35 3,15 602 | 4,95 | 1,7 
ogg | 9-35 | 3,65 4,9 0.12.0 | 6,4 6,4 3,4 601 | 2,85 | 3,8 
ogio | 285 | 1,3 1,75 || 200 14,8 | 27,8 13,4 603 | 6,05 | 2,95 
061 4,5 | 6,5 5,5 202 7,05 | 8,5 602 | 8,9 | 10,4 7,3 
ogg | 3-45 | 1,3 1,75 || 204 Lion toys 604 | 3,4 | 1,7 
oa (| «(455 | 4,5 6,0 206 5,4 3,15 606 | 1,35 | 2,4 
as7 | (5.0 | (0,85 1,15 |] 204 6,8 | 11,0 8,0 601 | 3,9 | 2,95 
ogg | Td 6,5 8,7 203 11,6 | 14,0 603 | 3,05 | 41,7 
02 | 7.0 | 5,0 6,7 205 2,95. 103.5 GOB. badge lindio'g 
doo | 9:35 | 4,4 5,5 202 19,0 | 27,0 19,4 FN ls 
- 6,2 | 3,65 4,9 204 13,8 | 47,2 


Puc. 1. SnekTponorpamMa OT TeKcTypbI KaOWHHUTA (~=55°) 


K cmamee ®. A. Mapeoauxoti, cmp. 1124 


Puc. 1. Xpaul TpaxeH. Cocyyzbl Ha 

NlonepeyHoM paspese. Lennouquno- 

Bbit Ccpes. TemMaTOKCHJIHH HU 903HH. 
O6. anoxp. 20, Komn. OK. 5x 


Puc. 3. Whuropugubplii xpaut. Cocy- 

bl KauussapHoro Tuna. Uennougu- 

BbI cpes. TemaTOKCHHH H MHKPOHH- 

qurokapMuH. O6. anoxp. 20, komm. 
oK. 5X 


JAH, tr. 130, Ne 5 


PMC wot 


Puc. 4: 
cocyjJ{OB 


JIOHAHHOBDIE cpes. 


H 


303HH. 


XpaAuL Tpaxen. 


Cocyya Ha 
TIpOMOMbHOM .paspese. 3amopoxcnu- 
Hb cpes. TematokcusHin 
O6. anoxp. 10, komn. ox. 5X. 


H 


Pe6epHbIH XpAUl. 


O6. anoxp. 
ok. 10x 


10, 


303HH. 


Tpynna 


KauuduaApHoro Tuna. Ueu- 
TemMaToKc usu 


KOMTN. 


iF 


MOH AJIBHBIX 


AK Kak 


A3VeMbIX OCHOBAHHAMH 
M oOKTagpoB (2, 


Ss (48) 


MOTHBOB, 
TeTpa- 
6 aa) 

? > 
XapakTepH3ytollni 
MOxKeT ObITb 


k HTAJIHBIX |D| u cas, cooTBeTCTBOBaBIIMX CHaYaa UCXONHOL Molle, a 3aTem 
3yJIbTaTaM MpeAWecTBOBAaBIINX CHHTesoB. IIpu stom HavOouee BLIPasHTeJb- 
MH OKa3aJIMCb NPOeCKWMU Ha MJIOCKOCTb Oz, TAK KaK B HUX O6sbIllas WacTb. 


KCHMYMOB paclioJlaraeTca H30/IMpOBaHHoO. B yacTHOCTH, B HUX HeMocpeACTBEHHO: 
cTyNaioT KOHurypalnu 


MepeH 10 OTKJIOHEHHAM KOOPJH- 
aT KHCJIOPOMHbIX MAKCHMYMOB OT 
OIOKEHUH NOTHEHWek yrakOBKH 
buc. 4). 

B nmpomecce mpvOnmxKeHua kK 
CTHHHOM CTPyKType BbIACHHJIHCb 
fBOeCOOp aSHbIe aHOMaIMH B  pac- 
mpeylesieHuH HHTCHCHBHOCTeH, BBI- 
)aKaloulneca B O6aBOUHOM Ocsa6- 
HICEHHM pec*pPIeKCOB yJlasIeHHbIX OT 
AaNbIX OCeH Z/JIMTICOB MO cpaBHe- Puc. 4. Cxema crpyKTypbI KaouMHHTa B HOpMaub- 
HHEO C OIM3KMMH, a TeM 6oulee He- HOW MIpOeCKUWH Ha NMJIOCKOCTb xXOY. A— HAURKHHE OC- 


OCpeCTBEHHO K HUM mMpHaeraro-2O84HHA oKTaszpos; 6 — Bepxuue OCHOBaHHA OKTa- 
2POB,; 6 — OCHOBaHHA TeTPadZpoOB; 2@— HM2KHHE OC- 


HMMM, MPHYEM OHO OKa3alOCb Pa3- yuBanna oKTasgpoR cmenyiwomero ci0A; 0 —«aTOMEP 
MM4HEIM JIA pedsekcop hol u Si; e— atop Al a 


oRL. B mpefenax Kaxkoius sTUXx 
BOH MOKHO ObJIO rpy6o BbI-eMTb TPH PpyMMbl pedieKcoB, OTMYaIOWUXCA HOp- 


HpOBKOH ux 9KCIepHMeHTAJIbHLIX |D.|” K pacueTHbIM al? CooTBeTCTBYIOIIHe 


m3MeHeHHbIe |D,| NpuBexeHb! B Tan. 1. 

OtmeveHHble AHOMAJIMM pactipeseseHHA MHTCHCMBHOCTel, Mo BceH BepOATHO- 
TH, CBA3AHbI C TEM, UTO ABYMepHad YNOPALOVEHHOCTh CTPYKTypbl, yNopsqouen- 
HOCTb KaKJOM MIOCKOM CeTKM ATOMOB UJI OTIEbHOFO CJIOA BbIle, 4YeM BO BCelt 
CTpyKType B IeOM, Npuyem 3TO B Goble cTelleHH KacaeTcA OcoOeHHOCTeH, 
BbIPAKAeMBIX IpoeKUHeH Ha OYZ, YNOPAZOYCHHOCTb B KOTOPOM MeHbllle, 4eM 
B MpoekuHu Ha XoOz. 

Ha puc. 2 npuBeseHbl KOHeYHbIe MPOeKUMM CHHTe3OB M-pANOB Ha MIOCKOCTb 
x0z, A Ha pic. 3 Wana COBMeLeHHaA KapTHHA CHHTe3OB BbIUHTaHHA, B KOTOpOK 
pa3iebHO MpescTaBseHb! COBMaalollMe B MpOeKWMH Ha OYZ NMKU Si VW Ozer. U3: 
9TUX MpoekUui Olu ONpeseseHbI KOOPAMHATHI ATOMOB B CTPyKType KaOJIMHHTA, 
a M10 HUM — Me@)KaTOMHbIe paccTOAHuA. OcHOBaHHaA Ha STHX JaHHbIX CXeMa. 
CTPyYKTyPbl KaOJMHUTA B ee HOPMAJIbHOM MpoeKUMH Ha MMOCKOCTb xyo u300pa- 
*KeHa Ha Puc. 4 B Bue COBMeECTHOFO MOTHBA HHKHHX HW BEPXHHX OCHOBaHHH OKTA- 
3IPOB H BeEPXHHX OCHOBaHUWM TeTpazpoB c OOO3HaYeHHeM BHYTPH 3THX MHOFO- 
[paHHuKOB aTomos Si u Al. 

Unculopple 3HaveHHA KOOPAHHAT ATOMOB HW MeXKATOMHBIX pPaCCTOAHMM B COOT- 
BeETCTBHM C HyMepallvei aTomoB Ha puc. 4 MpuBeyeHb! B TaOn. 2 uv 3. TouHocTb. 
OMpelesIeHMA KOOPAMHAT, BbIYHCeHHBIX To cbopMywiam Balinwirelina (3), aaa 
atomosB Al u Si coctasaset 0,015 KX, aaa aromos O 0,025 kX. 

Ta6auna 2 


| 


KoopauHaTbl ATOMOB 


ATomM | ¥ | y | Zz AToM | F3 y Zz 

O, (H —0,223 0,175 —0,128 O; —0,209 0,177 | 0,475 
O, Gn —0,696 —0,003 —0,136 9 0,112 —0,044 0,454 
O;(H) —0,723 0,324 —0,128 Al; —0,500 0,174 0,002 
O, —0,263 0,822 0,155 Al, 0,000 0,333 | 0,000 
O; —0,304 0,004 0,157 Six —0,195 0,002 0,384 
O, (H) —0,763 0,186 0,155 Si, —0,195 0,339 | 0,386 
O; —0,385 —0,105 0,455 
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TaOnunaa 


MexaTomuble paccTosnua (B KX) : 
ee 


O}=0 2,88 6, 70 2, 64 Alper 1,88 0}, SA 1,96 
Ores10; 2/88 Ona: 2/50 Alte 1,94 Oise, 2,02 
Oy 2/84 oO; 20; 2/62 Al 20s 1/86 Si; 10s 1158 
O; 0) 2/84 0,. 20, 2/58 O,salt 1/92 Ons 1156 
Oy 0; 2,52 ao, 263 Oak 2:00 Os = Sh 1/68 
OPO; 2142 Oe: 2/58 Oh 1795 O, = ah 1/58 

i=, 2/68 One Os 265 Al, Oy 1/87 Cipeey 1164 
0; 01 2,74 One Os 3,04 Alp On 1,92 Coes 1,63 
0,250) 2.75 On =O 290 Al; Oi 1/88 Oe osb 1154 
Os es Os 2,66 On — O; 2,92 O,—A 2 1,96 Ou— Si, 1.60 


B uTore CTpyKTypa KaOJIMHATA BbIPHCOBbIBaeTCA CJIeLyIOuluM O6pa3om. Cu 
ratollve CTpyKTypy 2-9TaKHbIe KaOJIMHHTOBbIe CJIOH COpMHMpytOTCA H3 OMHC 
OKTad[puyecKOH HM MpHMplKatolleH K HeH CBepXy TeTpasIpHyeCKOH CeTKH Tal 
YTO BEPXHHe OCHOBAHHA OKTAILPOB OPHEHTHPOBAaHbi OCTPHAMH B OTPHILaTeJIbHOD 
a OCHOBaHHA TeTPad1POB B MOOKUTCIbHOM HallpaBJIeHHAX OCH d; AHHOHBI B CAC 
ylakoBaHbl Mo KyOu4ecKoMy 3aKOHY, XOTA H He MOTHeWMM OOpasom. CeTK 
TeTPadPOB CMeLeCHA OTHOCHTeJIbHO CeTKH OKTA3ZPOB H3 MOJORKeHHA COBMAN 
HHA HX MwOCKOCTeH CHMMeTPHH Ha BeIH4HHY — b/3, YTO JMKBULMPyeT Mock 
CTH CHMMeTPHH JIA coma B Wesom. M3 nomowKeHui, OTBEUAaIOWLNX MOTHeHILL 
yllakoBKe AaHHOHOB, HH?KHHe H BePXHHe OCHOBAHHA OKTA2ZpOB pa3BepHyTH H 
yIJIbl COOTBETCTBEHHO B 3 H 5°, OCHOBaHHA TeTpazqpoB — B cpeqHem Ha 20 
TaK Kak HX BepUIMHbI CMeULeHLI Ha pasJIM4Hble BEMMIMHDI. OSulue peOpa oKTAadZ 
POB COKPAllleHbl, OKTAIAPbI B WeJIOM HeCKOMbKo crmoulenpt. Atom! Al cmeutent 
K HW?KH4uM OH-ocHoBaHuaM, aTOoMbI Si — K OCHOBaHHAM CBOHX TeTpad{poB, pH 
YeM ATOMbI OCHOBAHHA MHOrOrpaHHHKOB He Jle2%KaT B OMHOM MMOCKOCTH HM HMelO 
HECKOJbKO OTJIMYHbIE KOOPAMHAaTH! Zz. BawKalilive aTOMbl NOceOBaTeJIbHbI. 
cloeB rpylmupyorca B Mappr O—OH, korTopple, OfHaKO, HECKOJIbKO pa3suda 
}OTCA MO CBOeH WIHHe. 

TlonysenHple TakKHM OOpa30M JIA KaOJHHUTAa CTPyKTYPHble aHHble Kaye 
CTBeCHHO COBMaJIM C TEMM, KOTOPble CJIeqyOT H3 PeHTTeHOCTPYKTYPHOro UuccmeLO 
BaHua fuKKuta (11, 14), HO KOMMYeCTBeEHHO OHM HeMHOrO OTMMUAaIOTCA. OTP 
Ppa3JIM4HA B OCHOBHOM KacaloTca KOOpAHHAaT z aTOMOB O 4 KONpurypallua MOTHBE 
OCHOBaHHH TeTpadqpoB. QuieKTponorpapuyecKkue aHHble COOTBETCTBYIOT BbIUHC: 
JieHHoMy fA pedmexcos AOL, Okl (6e3 OV) baxtopy R = 21%, Bpirekatouque 
M3 PCHTTeHOBCKOrO MCCJIeOBaHHA WMKKUTAa, cooTBeTcTByIoT R = 23,5%. 

Bpuy OTMeYveHHbIX BbIWe aHOMaNMH pactipemeseHua MHTeHCHBHOCTeH pe- 
PleKcoB ycTaHOBJIeHHbIe OCOOCHHOCTH HE BbIJePpKUBAIOTCA TOUHO MO BCell CTPyK- 
Type BcuIeqcTBHe HecoOJIOLeHHA B Hel CTporof MpocTpaHcTBeHHOH NOBTOpsAeMO- 
cra. MoxkHo Nosararb, YTO HapyWIeHHA MpoOcTpaHCTBeHHOM MOBTOpAeMOCTH CTPYK- 
TYPbI B 3HAYHTeIbHOM CTeNeHM CBASAHbI C BapHalluel CTPOeHHA CJIOeB, KOTOPHIe 
MOrYyT OTJIM4aTbCA Kak rpyOniIMuv ocoOeHHOCTAMH (HanpuMep, CbopMot cllenmeHHA 
CeTOK), TaK H H€3HAYHTe/IbHBIMM OTKJOHCHHAMM ATOMOB OT HX HavOosee BepoAT- 
HbIX MO/lO%KeHHH. OTIMYHA CIOeB, H He TOJIbKO HX MosMOx%KeHM, No-BALHMOMY, 
JIe@xKaT B OCHOBE NOJMMOpPH3Ma KaOJIMHOBbIX MHHepasIOB WH BOOSIE CIOHCTHIX 
CHJIMKaTOB. 

B 3akmoueHHe aBTOp BblpakaeT O,laroqapHocTb akag. H. B. Benosy » 
_B. K. Baituuiretivy 3a momollb. 
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Woxnxage Akanemun nayx CCCP 
1960. Tom 130, Ne 5 


XHMHA 


C. HOMBPOBCKAA, E. A. AJIEKCEEBA, H. B. XOXJIOBA un B. H. NOCbINAHKO 


BA3HCHbIM TETPASJIP */, Li,SO,— NaCl — RbNO, — TIBr 
CEMEPHOH B3AMMHOH CHCTEME Li, Na, Rb, TI || Br, Cl, NOs, SO, 


(ITpedcmaeazeno axademuxom H. H. Yepnaeeoim 15 X 1959) 


B mpefbiqyulem cooOuleHHu onucaHa CHHTyJApHanA 3Be34a B3aMMHOM cuc- 
Mbl H3 16 comet Li, Na, Rb, T1 |} Br, Cl, NO,, SO, (4), ompenensioulaa Ha- 
aBsleHHe peakliMH OOmMeHa. B wentpe Ky6a, opveHTupytollero CHHryApHyto 
se3y, MO TaOMHUe HHEKCOB BepLIHH ObI0 ONMpesemeHo Mosmox*Kenve Han6oviee 
-aOusibHOoro GasucHoro TeTpasypa 4/, Li,SO, — NaClI—RbNO,—TIBr, Bepuiuupt 
bToporo oToOpaxkaloT cou, OOpa3s0BaHHble YeTHIPbMA Pa3HbIMH KATHOHaMM 
YeTLIPbDMA Pa3HbIMH AHHOHAMH. 

OKCNEPHMeHTAJIbHOe HCCIeLOBaHve MWaBKOCTH MO3SBOJIMIO OMpeleuTb KOH- 
MPypallHio TiaBHbIX OObeEMOB KPHCTaJIM3aluH B TeTpas_qpe. PeOpamu TetTpa- 
pa ABNAIOTCH Ooee cTaOvJIbHbIe MaroHasIM WecTH TPOHHbIX B3aMMHBIX 
Mctem A,B || x,y. OnHako TOMbKO YeTLIPe AMarOHaM ABJIAIOTCA BIOMHE CTa- 
abubimMu: TIBr—RbNO,; TIBr—?/,Li,SO,; RbNO,— NaCl u NaCl— 
‘Li,SO,; MeHee onpefemenua cTa6ubHocTb AMaronamu TIBr—NaCl, Tax kak 
cucteme Na, T1 || Br, Cl na6mogatotca TBepabie pactBopH TI(Br, Cl) u Na(Br, 
l). Y cone nutTusa u py6ugua M. H. 3axpanuuckun (7) Ha Auaronann RbDNO,— 
eLi,SO, ycTaHOBeHO HaslM4uve JByX KOMMJIEKCHBIX COeqHHeEHHM Mpefnoviara- 
oro coctaBa Li,SO,-Rb,SO, (1: 1) u 4Li,SO,-Rb.SO, (4: 1). 

B ocHoBaHHH TeTpazspa slexKUT Tpolinad cuctema 1/, Li,SO,— NaCI—RbNOs, 
-KOTOpPOH Ha6wl0fatoTca, KpoMe Tpex NMoveH KpPHCTaMIM3alMH KOMMOHCHTOB, 
Ba JONOJHUTeIbHbIX NOJIA, OTBeUAIOMIHe BbILIeYNOMAHYTHIM JIBOMHbIM COe]H- 
eHHAM. 

B tpottuo cucteme 1/, Li,SO,— RbNO,— TIBr taxxe nposBusucb 93TH 
6a KOMMJIeKCHbIe COeMHeEHHA; UM OTBeUaIOT OTJeNbHbIe Nona. JA WaHHok 
UCTeMbI BECbMa XapaKTepHa OOWIMpHad OOMaCTb pacclaHBaHuA, 3aHMMalollan 
8% maoulaqd TpeyrombuuKa. B Tpofinoit cuctreme NaCl—RbNO,— TIBr 
MeeTCA TPH MOJIA KPHCTaMH3allU4d KOMMOHeHTOB. SHayHTeIbHaA OOWACTb pac- 
jauBaHud MpuseraeT K 6oKOBOH cTopoHe RbDNO,— TIBr u moKppiBaeT NouTH 
OHOCTbIO Hose TIBr u vactb noma NaCl (30% mnzouagu). B rpofnoli cucTeme 
/,Li,SO,— NaCl—TIBr umeetcaA Tpu Noa KPMCTaIM3allHH KOMMOHEHTOB 
3HA4NNTeIbHaA OOaCTb paCccMaMBaHHA, MpPOcTUpaiowlaicA Bob peOpa 
/, Li,SO,— TIBr u noKkppiBaroulad MouTH MoHocTHO Nose Li,SO, uv oOuMpHyto 
acTb noma NaCl (60% mnuaomagu). Terpazap Y%, Li,sO,— NaCl—RbNO;— 
Br ucceqoBaH B 4aCTH, MpuvieratolleH K «IMTHeEBOMY» yIJIy JIMIMb oO TeMMe- 
atyppi 500°, Tak KaK HUTpaT pyOuqHA MpH STOM TemMepaType pasaraerTca. 

B uccmeqoBaHHOH uacTH TeTpaz—pa UMeeTCA, KpoMe YeTEIPeX OOBEMOB KPHC- 
aJJIM3aLUH KOMMOHEHTOB, ellie [Ba CPaBHUTEJIbHO HEOOJIbIIMX OObeEMAa KOMITJICKC- 
BIX CO@IMHEHHA cysmbbatTos muTua uM pyOugua (1: 1 u 4: 1). Cyapcar py6u- 
Hal ABJIAeTCA MpOLyKTOM oOMena Mexqy Li,SO, x RbNO . Hlectb oObemos 
puctanmM3auu compukacatoTca Mo yeTbIpe B AByX YeTBEPHbIX TOUKAX, SBTCK- 
HYeCKOM H NepeXOHOH, JlexKallluX B <pyOuMeBOM» yruily [HarpaMMBl. B ta6a. 1 
PHBeseHbI TeMMepaTypbI WH COCTaBbl KpaTHbIX TOWeK TPOHHbIX CHCTEM H YeT- 
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Ug 
TaOauna 


CoctaB H TeMMepaTypa KpaTHBIx TOYeK 


CoctaB KpaTHBIX TOUeK, 
MON. % 


Cuctema KpaTHble TOUKH 


Tepexonuan | 200 | 1%—H—!+14% NaCl + 85% RDNO, 
1 a Oo, 
ova ieee eas Sprexruyeckan | 145 | 2% “2208+ 19% NaCl + 79% RbNOs 
a 0 0 
Tlepexoquaa 440 | 2% —3—*+ 11% RbNO, + 87% TIBr 
1/, LigSO, — RbNO, — TIBr Li 
Sprektuyeckan | 270 y — t+ 6% TIBr-+ 938% RbNO, 
NaCl — RbNO, — T1Br Sprextuyeckan |] 4135 | 4% ua +. 17% NaCl + 76% RbNO; 
Li,SO 
1/, Li,SO, — NaCl — TIBr Sprextuueckan | 424 |. 2%—,— = #4. 7% NaCl + 91% TIBr 
Li oe 
Tlepexonnaa 145 | 1% —S—* + 13% NaCl + 9% TIBr + 
779 “RN 
4/. Liz8O,— NaCl — RbNO,— TIBr + ae Gs 
Sprextuyeckan | 107 | 2% 44. 47% NaCl + 72% RbNO; 


+ 9% TIBr 


BepHol cuctempl. Ha puc. | mana pasBepTKa Ha pyc. 2 NepcnekTHBHOe U3C 
paxkenne TeTpasmpa. 

CoctaBbl TpolHbIX HU YeTBeEPHLIX SBTEKTHYeCKUX VW MepeXOMHBIX TOUeK OME 
eseHbl NyTem rpaduyeckux MocTpoenuii; TemMepatypbl oMpemenenbl nocpe 
CTBOM 3aIlHCM KPHBbIX HaPPpeBaHHA MW OXJaKLeHUA Ha pervicTpupyroulem up! 
metpe H. C. Kypuakosa. 


TUBr -460° 


Lt,30, 848° 
764° 


4454 J ‘ 
TLBr a ae ; 
460° 440 NaCl 440° gogo r 
600° 


Puc. 1. Paspeprka terpasapa LisSOs— NaCl — RbNOs— TIBr 


B pesyibTate MpOBeLeHHOro HCceAOBaHMA MOET GBIT CleTaHO saKOUW 
HHe O THIe CeMepHOH B3aMMHOH CucTeMbI u3 16 coveli, TAK Kak H3y4eHHBIi Te 
Pasip ABIACTCA ONPeLeAAOULHM HalpaBseHHe peak, NoLCOHO «6asHcHOM 
TpeyrOIbHAKy JIA NATepHOM B3aMMHOH CucTempI v3 9 coneli (%), a TaKxKe n 
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HO CTAOHJIbHMIM MarOHabHbIM TpeyrObHUKaM B YeTBePHOH B3aMMHOM 
eMe 43 6 covet (*) Mu, HaKOHeLl, cTaGubHOM AHaroHanM KBakpata TpoHoH 
MAMHOH cucTemMbI H3 4 comeH. Ha ocHOBaHHH 9KCHepHMeHTaJbHOrO OMpese- 


600° 
NaCl 


Pue. 2. Tepcnextupyoe u306pamenue tetpasqpa LisSO4 — NaCl — RbNOs — TIBr 


leHHA MaBKocTu cucTembl 1/, Li,sSO,— NaCI—RbNO,— TIBr ycTaHoBsexo, 
ITC ceMepHad B3aHMHaa cucTema Li, Na, Rb, TI || Br, Cl, NO3;, SO, Moker 
\bITb OTHECeHa Kj KJIaccy OOpaTHMO-B3aHMHBbIX cucTeM (°). 


Bcecoro3Hbl + HaydHO-HCCIeQOBaTeIbCKHA Tloctynuo0 
H KOHCTPyKTOPCKHA HHCTHTYT 12 X 1959 
XHMHUCCKOO MallIMHOCTpOeHHA 


IMTHPOBAHHAA JIMNTEPATYPA 


4H. C. TomO6poscxaa, E. A. Anexceesa, WAH, 127, Ne 5 (1959). 
'M. H. 3axpaauuckua, Jincceprauus, Upxytcx, 1955. %B.M. Pagumes, 
Ass. AH CCCP, OMEH, 153 (1936). ‘H. II. Jiyxuasa, )DKIIX, 28, 34 (1935). 
vA. F. Beprman, H.C. Tom6poseKkas, DKPXO, 61, 1459 (1929). 
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Jlokaager Akagemunu uayx CCCP 
1960. Tom 130, Ne 5 


Axanemux A. H. HECMESHOB, B. A. CASOHOBA u B. H. APO3f 


HEKOTOPbIE PEAKUWHH FAJIONAOMNPON3SBOJHbIX ®EPPOLEHA | 


®EPPOWEHHJIAMHH. PEPPOLWEHHJIAWETAT 


Tlonyyenupie OHM W3 Hac copMecTHO c IlepepanoBoH u HecmesHosoit ( 
raovsdeppolenbl MpoABUIM CeOaA KaK HectocoOuble K OOMeHy rasouya Ha TH 
POKCHJI, aIlHJIOKCH- HM T. 1. rpynmpl B peakunax c NaOH, CH,COONa u mnogo 
HbIMH COJIAMH UeJIOUHBIX MeTavioB. B peakiwax Ke B ycnOBHAX YJIbMaHHa 3 
MeHa PasloHa Ha OCTATOK, CBA3aHHbIM C HaTPpHeM, He MpOvCXOAHT, a uLeT O 
ilelslenve Pasovsa c oO6pa3s0BaHHem Audeppoulenusa u cbeppouena (9. T. Ilep 
BayioBpa, O. A. HecmeaHopa— uacTHoe coodulenne). 

B mpegpiqyimux HaulMX CTaTbAX OpIIO OMHCaHO NosyyeHue XJOP- u Opor 
MIPOW3BOLHbIX (beppolleHa u3 cbeppolleHHOOpHOK KucsOTHI (7) H 3aMeHa Opon 
B Opomdeppollene Ha alleTOKCH-rpynny MpH peakiuu c alleTaTom megu (135- 
140°, Bprxon cbeppoulenusatetata 55%) (*). Kak nmoka3ama Hallla JambHeiile 
pa6otTa, MeTog, OOMeHa raslona B ramonAdpeppolleHax peaklHel C COuIbIO [BY 
BaJIeCHTHOH (HW OAHOBasIeHTHOH Cu,(CN),) MeqH ABAAeTCA OOULMM MeTOJOM 3: 
MeL€HHA TaJIO“AHOrO aTOMa B (eppOlleHOBOM Ape Ha CBA3AHHbIe C Med’ 
OCcTaTKH. 

SameHa rasoufa B rasouyeppoleHax Ha alleTOKCH-rpymny mpotekaer ell 
Ooulee P1aKO, YeM OMHCAHO HAMM PaHee, B BOAHO-CIMPTOBOM pacTBope Ip KHIS 
YeHHH C alleTaTOM Meu B TeyeHHe 15 MuH. (BEIXO_ cbeppolleHuuatetata 90% 


Cu(OCOCHS)2 
®X ————_—-— ®OCOCHs, 


roe X —ranouz; DP — deppouenua C,H,FeC,H,. 
IIpu narpepannu (135—140°) cmecu ranougdeppouena c dbramuMugom Mex 
nosyuaetca N-depponennidtamumuy 


CO CO 


= Nv —®-— ONH,. 
New Bg a 
exo) 2 (ee) 


N-PeppollenuitranumMuy, JelicTBueM TruppasMHrHus~pata serko peppamae 
CH B PeppOleHHaMHH C HTOFOBLIM BbIXOJOM y2Ke B MepBbIxX onpiTax 50%, cur 
Tad Ha Opom@eppoulen. Deppowenusamun usenTudunupoBan B Bune N-ane 
THMpeppolwenusamuna. Sameny rasouga Ha PTanMMHAHEIH OCTaTOK MOxKHO Ip 
BeCTH H B BOJHO-CIIMPTOBOM pacTBope MpH AByX¥acOBOM KHNAYeHHH. 

MeppolenuaMHH paHee Obl ToyseH Mp B3anMoselicrBnu cbep polenuy 
IMTHA C OeHSHJIOBbIM ScpupoM ruy_poKcniamuHa (4) u us asuza ceppoue! 
KapOoHOBOH xKuCcJOTH (°). OnncpiBaemptit NlyTb HECOMHEHHO JOCTyMHee OC 
TAJIbHbIX. 

Bpomdeppouen pearupyet c wuanuctol MelbIO, aBaxd C XOPOLIMM BbIXOJO 
HUTPHA ceppollenKapOonoBoit KucsoTEI. HeckosbKo TpyqHee 9Ta peakIlH 
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5 
: 


oTeKaeT c xslopdepporenom. Hurpua cbeppolenkap6onopoli KuCMOTHI paHee 
MOJy4eH H3 aMHfa KuCOTEI (°) H H3 OKCHMa chopmuudeppotena (’). 


a 


OIKCNePpHMeCHTAAbBHAA YACTH 


®eppouweHuaatnetar. Bpomdeppouen (0,30 r) u 1 r auerata 
“M KMNATHIMCh B30 Ma 50% cnupta B TeyeHve 15 Muu. SaTem cMecb pa3- 
MBJIGHA BOOM W SKCTparHpoBaHa 9Pupom. Dpup MpomMpiT Bosok, 5% pacTBopoM 
eN04H, BOMOK u ucrapeH. Tlomyyeno 0,25 r heppouenuaauetata (90% oT Teo- 
Ww) c T. na. 60—62°, npo6a ua ranoug oTpunatenbuan. Tlocue mepexpucran- 
3allMH 3 clupta T. na. 64,5—66,5°; cmelianHad mpo6a c 3aBeqombim (bep- 
WeHHJalleTaTOM MWaBHTCA pH To xe Temnepatype. Ilocme runzpomusa dep- 
DUeHMalleTaTa JO OKCH@eppouleHa HU Nocwelylowlero SeH30uIMpOBaHHA M0 
lottrea—Baymanny nosyuen ceppouenum6ens0aT c T. mt. 108,5—109,5° (°). 
HaorHyHo H3 0,30 Yr xaopdheppouena u | r auetrata Mequ B 30 Ma 50% 
tupTa mosmyyeno 0,28 r deppouennauetata (84% oT Teopun). 

| N-®OeppouneuuaghtanaumMug. Cmecb 0,60 r 6pomdbepponena u 
BS r (PrauMuya MeqW HarpeBalach Ha MaCJIAHOM OaHe mpu 135—140° B Teue- 
mae 2 uac. SaTeM CMeCb MHOrOKpaTHO Mpompita adupom. Kpacupili supHpili 
lactBop TIpOMBIT BoZOH, 10% pacTBopom KOH, onstb Bogok u ucmapen. Ilony- 
bxo 0,48 N-deppotenunbtanumuna (64% oT Teopuu) c T. ma. 150—153°. 
pocyie MepeKpHcTaliu3alnu u3 ciupta T. na. 156—157°. 


Hatigeno %: C 65,25; 65,51; H 3,95; 3,89; Fe 16,93; 16,98; N 4,23; 4,29 
usHj3O2NFe. BpiuuemeHo %: C 65,30; HM 3396; Fe 16,87; N 4,23 


| N-®eppouenunbtranumuy — KpacHoe KpHcTasuiMyeckoe BelleCTBO, pacTBO- 
luMoe B 9*Pupe, alleToHe, Xopodopme, OeH307e; TpyqHee —B cmupTe. 
,Haslorn4uHo u3 0,30 r xnopdeppouena u 1,5 r ramumuga Menu Nomyyeno 0,24r 
U-epponenuidtramumuga (53% oT Teopnn). 

MepponeHnounamun. N-Pepponenundtranumug (0,30r) Kunatusca 
B atmocdepe a3ctTa) c 0,5 Ma ruspa3uHrugpata B 5 MJI cilupTa B TeyeHue 
QO MHH. 3aTeM cmecb pa36aBuieHa BOJON, 9KCTParupoBaHa stupom; 2dup MpoMBIT 
ono, 10% KOH, Bonzo u deppomenuiamun u3BeyeH 10% HCl, ocaxyex 
10% pacTBOpoM Ile04H, OTPUJLTPOBaH, MPOMBIT BOROK Hu BbICyWeH B BaKyyM- 
KcuKatope Hag P,O;. TYlonyyeno 0,15 r (82% oT Teopun) deppoueHua- 
MuHa c T. wat. 153—155°. Jlurepatypupie fanupie: T. ma. 153—155° (’), 
Bp’ (5). 

NAnetTunadbeppouweuuaamuu. Pepponenusamun (0,08 r) pac- 
Bopsvica B 0,5 Ma ykKcycHoro aHrugzpuna u | Ma NapHa~nHa. PacrBop ocrTas- 
[eH IPH KOMHATHOM TeMMepatType B TeyeHHe HeCKOJIbKUX uacoB. Cmecb pa3- 
aBsIeHa BOZO, SKCTparupoBaHa 2¢:upom. Sup npompir Bozok, 10% H,SO,, 
ONO u ucnapen. Tlonyyeno 0,08 r N-anerumbeppouenusamuna (82% oT Teo- 
uu) c T. nut. 166—168°, nocne Nepekpuctasmu3alnH u3 OeHsoua T. ma. 169— 
71°. Jlurepatypupie fanupie: T. mu. 167—168° (4); 170,5—172° (°). 

Hutpun dbeppouwenKapOoHoBokHK KuCAOTH. 1) Cmecp 
30 r 6pomseppotena c 2 r WHaHNcTOH Mequ HarpeBasacb B TeyeHHe 2 Yac. 
ia MacuiAHol Gane mpu 135—140°. Satem cmMecb MHOrOKpaTHO TIpOMbITa 3pHpom, 
dbup ucnapen. Ilonyueno 0,20 r nutpuaa deppolenKapOoHoBol Kuc.1oTHI (84% 
T Teopuu) c T. na. 101—103°, npo6a Ha ranouy oTpuuaterbuasd. Ilocne nepe- 
PHcTaIMsalnNH u3 rentana T. na. 105,5—106,5°; cmemiaHHaa mpoba c 3aBeyo- 
(KIM HUTPHJIOM NwaBuTca 6e3 empeccun. JInTepatypuble Januble: T. Ma. 107— 
08° (°); 103—104° (°). 

2) Cmecb 0,30 r xsopdeppouena c 1,5 r uHanucTOH Mequ B 2 Mu Cyxoro TIn- 
WHA HarpeBasiacb B TeyeHue 3 4ac. Ha MacAHOM Sane npu 140—145°c 
oOaBieHiem 3—4 mr HuTpuaa (8) deppoweHKap6oHOBOH KUCJIOTHI. CmMecb Mpo- 
(bITa 3cupom, 2cdup ucnapen. OcTaBuinecA KPHCTaJJIbI MPOMbITHI XOJIOAHBIM Ten- 
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a) 
tanom Tlonyyeno 0,12 r wutpuaa deppolledKapOoHoBol KHCMOTEI CT. TM. 100: 
102° (42% or Teopuu), mpoOa Ha rao OTPHUaTebHad;, Moce NepekpucTa 
jlv3auuad v3 rentana Tt. ma.) 105,5—106,5°. i 


MockoscKHit rocyZapcTBeHHH yHMBepCuTeT Tlocrynu.10 
wHMe M. B. Jlomonocopa 12; XI 1959 


WUTHPOBAHHAA JIATEPATYPA 


1A.H. Hecmeauos, 9.1. Mepesanosa, O. A. Hecmeanuosa, JAl 
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JTIAH, 126, 1004 (1959). * A. H. Hecmeanuos, B.A.Ca30unoBa, B.H. Lpo3. 
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TAH, (102, 535. (1955). .5-F. S.“AT i mo (0, “ATC Haven, J.eAnm-e Cie Soc 
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Hornagn Akanemun nayx CCCP 
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XHMHA 


A. M. MNAYLUIKWH, akagemux A. B. TONUWEB u M. B. KYPALWEB 


JIKHJIMPOBAHHE ®EHOJIA H30BYTHJIEHOM C TOMOrFEHHbIMH 
HW FETEPOFEHHbIMH KATAJIH3ATOPAMY 


Vispecruo, uTo peakuma asikuIMpoBaHun cbeHoma omedunHaMu Cc XOpoUlMMH 
Ka3aTeJIAMH OCYULeCTBJIAeTCA C MOMOMILbIO KHCJOTHBIX KaTasM3aTOpoB 
29O0,, H;PO,) u xsopuctoro amomuHud pu Temmepatype 80—100°. Asropsr 
CAEMOBaIM CpaBHUTeJIbHYy!0 SiPeKTHBHOCTh KHCJOTHBIX KaTasIM3aTOpoB TIpH 
KHJIMpOBaHuH (eHoOJIa H300yTHJIeHOM, a Tak»Ke U3y4HJIH alKuMpytouly1o 
OcoOHOCTh B STOM Mpolecce pAfa OKHCHbIX FeTCPOeHHbIX KaTaIM3aTOPOB. 

Peakwua mpopoyusacb pu 100° a MOJApHOM OTHOLeHHH eHO : “s06yTH- 
u= 1:1, Tak Kak 3TH YCIOBHA ABJIAIOTCA ONTHMAJIbHBIMM TIpH NowJyuweHun 
pHOOyTHIeHoma. AnkumupoBaHve C TOMOFeHHbIMM KaTaJIM3aTOpaMH, pacTBoO- 
‘MBIMM B (PeHOJIe HIM MOPOMIKOOOpa3HbIMH, KOTOPble OOpa3sy!0T XOPOLIy1O CMeCb 
(PeHOJIOM, BeJIOCb B KOWIOe C MelaIKOH; Mod coH dexHosa NomaBasca u3z06y- 
(meu. AKuMpoBaHve (eHOa C rpaHyMPOBaHHbIMH TeTepOreHHbIMM KaTaJu- 
TOpaMH OCYIIECTBIAIOCb B peakTope, NpecTaBABLIeM COOOH KOJIOHKY BBbICO- 
$i oKoI0 600 mM, rye NomelilasicaA CoM KaTamu3saTopa u deHosla, NOX KOTO- 
bi nogaBasica usoOyTusen. Jina ankusupoBaHHa mpumMensasica 98% us30- 
/THeH, NOJyYeHHbIM eruspatawueli u3soOyTHOBOrO CHupTa Ha OKMCbIO 
momMunua pu 400° u denon c T. na. +41° n nf 1,5401. 
 AakuaatT, Nosy4eHHbI pv MOJIAPHOM COOTHOWeHHU cbeHO: H300yTHVIeH = 
- 1:1, mpegctapaaa coOol MacJIAHMCTyIO KpHCTadMyecKylo Maccy, KOTOpaa 
PPEHOCHJAaCb Ha CTEKJAHHBIM C(UIbTP AIA OTMeIeHHA %RKUAKON uactTu. Pesyvib- 
ThI ONMITOB MpHBo_ATcA B Tada. |. 

Tlocne pa3yeueHua asiKuulaTa MosyuaioTca TBepsbie HM MKUAKNeE MpOLyKTbI 
akuuu. Ilepppiiti u3 Hux Moce oOpaOoTKH MpeycTaBIAeT 4MCTHIM n-Tper.- 
yYTHIeHO, B XKUAKAX MposykTax mpeoOmaqaet (M0 75—85%) pH-Tper.- 
yTHIeHO C MpHMecbio O-TpeT.-OyTupenoa UM Apyrux NpoAyKTOB peakiHn 
M. TaOw. 4). 

YKulkKue MpoxykKTbl, NowyseHHble pH aJKYJIMpOBaHHH C MOMOIIbIO 
[,PO,-BF;, BF3, H,PO,, AIC], 1 Al,O;-4SiO,-nH,O, momHoctb10 cocToaT 
IbKO 3 aKYsIdeHOOB. PeakiHio aJIKMJIMpOBaHHA MOXKHO IIpekCTaBHTb 
NeyIOULMM OOpa3so0M, Te BbIXO MpOLyKTOB peaKUMH 3aBHCHT OT Mpu- 
CHACMOFO KaTaJH3aTopa. 


2 
t 
y 


OH 
| 
aN 
50—80% 
on | 
: NW 
7~ a | 
| | + u30-CyHg Gals 
Wi Ae OH OH OH 
See Wad | | 


15—45% (yo CoH (Calo tame 


aa SZ 
ater C,H, 
75—89 % 20—25 % 2—3% 
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Ta6auua ft 


Anknanpopanne denoma u306yTHeHOM C pa3sJIMIHBIMH KaTaJM3aTOpaMM TPH aTmocepHe 
yapnenuu u 100° (Momspuoe oTHOMeHHe peHOd : H306yTHIeH = 1:4, meHoma 47 r) 


ee 


Buixo, MposyKTOB peakILuH, 


9° CocraB cbiporo amkunata, % Of oF TeopHE 
BROW 
KatanusatTop m = Pat ele 
Ea & MUK He KU AK HE 
S : 3 exon ee DOnvIES ee npoflyKTbI Bcero 
. Sia 4,0 81,0 A5aQ 81 15 96 
BE, Ra mai LOD 83,0 12,8 83 13 96 
AICl,-HSO, aie ae2Or Oo) 40,7 Sits Al 44 a4 
H,SO,4 ee AB G5art 18,6. 65 19 8 
HsPO, (sd Aaa 59,6 26,7 60 28. 88 
AlCls Sik Heal 17? 24,7 70 24 94 
AlgO3-4SiO2-nH2,O* 69 Ne) 5) HONS NN ee 43 44, 87 
TiOg 69 AuKU aM poBaHne MpOXoOgUT M0Xxo, OOpasyeTca 4—5 r aKusaI 
TiO, + AlsO3 69 » » » » 2—5r » 
MoOg3 + SiOz 69 » » » » 2==—5iP 0 ty 
SiO, + MoOg 69 » » » » 2—OFr, » 
SiO, 69 » » » » Vi OD 
CuO 69 Peakyua alKMIHpoBakHA He ueT 
Al,O3 69 » » yarn 
PbO 69 » » > 
Fe,O03 69 » » » » 


* TIpoMbILIJIeHHLIM asIOMOCHJIMKaTHbIM KaTamHsaTop. 


V3 aHHbIX, MpHBeseHHbIX B TaOw. 1, MOMKHO CleNaTb CJleyrollve BbLIBOTB 
Meno alkumupyetcaA u306yTHJeHOM B TIIpHCyTCTBHM KaTaM3aTOpOB, copepi 
*KallHX PTOpUcTHIM Oop, HavOoslee ycMelIHO Mo cpaBHeHHIO C Apyrumu uccuie 
TYeMbIMU KaTatu3aTopamu. B ycoBuAx NMpoBeweHua ONbITOB c H,PQO,-BFs; } 
BF, BbIxoy N-TpetT.-OyTHsIeHOta COOTBETCTBEHHO CocTaBuiAeT 80 1 83 % ,BTO BpeMs 
Kak c AICI, qocturaeT TombKO 70%. Bpixox %KHAKHX MpOLyKTOB Apu amKuAM) 
poBaHuu dexosa c Momoulbio H,PO,-BF; u BF, (15 u 13%) Hue, vem c AICh 
(24%). Tloppnienve Bbixofa n-tTper.-6yTumbeHowa B cuJly¥ae KaTaIu3aTOpOB 
cofepkaulux dTropuctTpit Sop, Mpoucxo_UT 3a cueT yMeHbIWeHuA OOpasoBaHMs 
2KHJIKUX MpOLyKTOB. 

Vis ussox%KeHHoro cilenyeT, YTO HanOomee atppeKTHBHBIM H3 UCCueLyeMBI? 
KaTaJIM3aTOPOB peaKIMH aJIKHYJIMpOBaHHA (eHOsIa H306yTHJIeHOM B HanpaBwie 
HUM OOpasoBaHHA n-TpeT.-OyTueHoa ABJIAeTCA KOMIIeKc tTopucToro bopé 
¢ oprodocwopHoh KucJIOTOH wu oco6eHHO cbTopucTHI Gop; B 3THX *Ke ycOBUAy 
C TaKUMM OKHCHbIMH KaTasIM3aTOpaMu, KaK OKHCb THTaHa, OKHCb KPpeMHUA 
OKHCb aJIIOMMHMA, STA peaKIMA NPNHWNNNAaIbHO upeT. JA MOBEINeHUA BLIXO: 
MPOLYKTOB aJIKHJIMPOBaHuA, BepOATHO, CJlelyeT MoLoOpaTb pApyrue ycoBus 
peaxuuu. Ilo sceli BHMMOCTH, HAO MATH B HallpaBeHHu yBeIMYeHHA LaBeHHs 
MW TeMMepatypbl. 

M3 apyrux oOcuelyembrx coeqMHeHHt Xopolime pe3ybTaTHI pH ocyulecTB 
JI@HHM peaKIHH aJIKUTMPpOBaHHA CeHOa H306yTHJIEHOM MOKa3bIBaeT MPOMBILI 
J@HHBIM aJHOMOCHJIMKaTHbIM KaTau3aTOp, IPMMeHeHHe KOTOPOrO B MpOMbIILIeH 
HOCTH 3Ha4UTeJIbHO yHelleBusO Obl M ypocTHso STOT Mpouecc. TIponogza nporec 
MIpH COOTBETCTBYIOWHX COOTHOLMeHUAX (PeHO : H306yTHJIEH, MOXKHO TOJTHOCTHK 
BoBedb Seno B peakumio. OGpasytouluiica mp sTOM ju-TpeT.-GyTHeHO: 
He ABJAeCTCA OTXONOM Mpollecca, Tak KaK HaXOMMT pa3/IMUHbIe MpHMeHeHHA 
Hcnoub30Banve TBepqoro KaTamM3aTopa — aJIOMOCHJIMKaTHOTO Cc y4eTOM cKa 
3aHHOrO yCTpaHAeT HEOOXOAMMOCTS BOLHOM MH WeOUHOM MpOMBIBKH peaKILMOH 
HOM maccpl. Hammunve roroporo KaTamM3aTopa, IIpOu3BOACTBO KOTOPOrO OCBOe 
HO B IIPOMbIIMICHHBIX MaciiTaOax, CaMo No ceOe ABJIAETCA CYULeCTBEHHLIM TO 
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DKUTeIbHEIM PaKTOPOM MPH efoO peKOMeHMallMH AA NPOMbIleHHOrO MmpH- 
PHEHUA B KayecTBe KaTaIH3aTOpa aJIKNIHpOBaHHA (eHouwa. 

IIpupeyenHbie Bblliie cooOpaxkeHusA MocyKHJIM OCHOBAaHHeM JA mpoBere- 
MA [asIbHeWero HCCIENOBaHHA PeakIMH aKUIMpoBaHHA tbeHoma us06yTuse- 
OM Ha aJIIOMOCHJIMKaTHOM KaTasiM3aTope. IlocmemyiouiMe Hal ONbITHI Mpo- 
/PAWIUCh C STHM KaTAJIM3ATOPOM C IeJIbIO OlIpeseeHHA ONTHMAJbHOK TemMepa- 
Pbt Mpowecca Tp MOAAPHOM OTHOIIeHHH (exo. : u306yTuvieH = 1: 1c 474 
HeCHOIa B KaxKOM olpite u 69,3 r KaTamu3aTOpa, KOTOPbI ObII HCHOMb30BaK 
8 nocmeqoBaTesbHBIx ompitax. Tlosyyuennpie 2aHHble cBeyeHb! B Tabu. 2. 


Ta6muua 2 


Cocras chiporo amkunata, % Bpixox MpOAyKTOB peakuHH, % oT TeopuH 


n-Tper.- *K UKE fl-TpeT.- *KuTKUe 
enor SyTunhenon MIpOAy KTbI 6ytHhenon MIpOAyKTbI BceTO 
100 13.50 42,5 44,0 43 44 87 
130 lsh} 06 ,2 30,5 56 34 87 
160 16,6 46,7 36,7 ele 37 84 


KoumyecTBo KaTamu3aTopa o_Oupasocb TakumM oOpa30M, 4TOOB Obra 
OectleveHa YOBMETBOPHTe/IbHaA CKOpOCTb MorsouleHua w306yTuneHa. V3 
| DUBECHHBIX B TaO. 2 JaHHbIX BUHO, 4TO ONTMMAJIbHOM TeMMepaTypol mpo- 
secca Tipu aTMocepHOM JaBseHuu aBssnetca 130°. B asTHx ycnoBuAX JocTura- 
ITCH MAKCHM@JIbHbIM BbIXOR N-TpeT.-6yTumdenona (56% OT TeopHu) H MHHH- 
[aJIbHbIM XUAKAX WpokyKToB peakunu. IIpu temnepatypax 100 u 130° denost 
1pakTHYeCKH He YHOCHTCA U300yTHJeHOM, He BCTYNHBUIMM B peakilMio; pu 
60° u3 49 r d@enona Tepsetca oKo0 2—3 r. IIpu peaxkunu 49 r denona u 28 r 
306yTHieHa (100—150°) na Katanusatope o6pa3yetca oxoso 0,4—0,7 r yr- 
WACTDIX OTJIO*KeHUH. ; 

| lambuetiliee u3yyeHve Mpollecca amkumupoBanua ceHoua u300yTHeHOM 
IpOBOAHocb mpu 130°, mMomapHoM oTHOWeHHuu deHON: u306yTHIeH = 1: | 
1 Ha OJHOM 3arpy3Ke (69,3 r) KaTamM3aTOpa, KOTOpPbIM MoyBepraica MepHoyH- 
leCKM pereHepatiuuv. PaGouve WHKJb, WIMBUIMecA B cpeqHeM OKOJIO 90 yac., 
(epeqoBayIucb C IMKJaMH pereHepalluH MposOMKUTebHOCTHIO 3 aca. 


Tao wwial 3 


Vi3mMeHeHHe aKTHBHOCTH aJIOMOCHIMKaTHOrTO KaTamM3aTopa B Mpolecce 
aJIKUMpoBaHHA tbeHoa H300yTHeHOM 


TipogomkuTesibH. Bpixog Tper.-OyTHIdenona 
NoNo nt ot eeeal aad WuKNa pereHepa- 3a WHKS, P 
OMbITOB Be Ope per eet MM (nposyBKa 
. BOSfJYyXOM), uac. MOnoe auH- 
9—21 96 3 464 209 
22—32 80 3 388 AS 
338—42 TP 3 349 ADT. 
43—52 72 3 349 a. 
952 320 a | 4850 | 698 


Pa6ounii WMKI MpeycTaBsAeT Cepvio OMbITOB, MPOBOAMMBbIX C OMHOM HM TOK xe 
Oplnel KaTamu3aTopa Mp MOAAPHOM OTHOWeHUA PeHON: H306yTHeH = |: 1. 
YiHa 3arpy3Ka (OHH OMbIT) (beHOMa B peakTop cocTaBANa 47 1, KOJM4YECTBO 
pomymenHoro u306yTuseHa 28 r Hu KOJIMYeCTBO KaTasIM3aTOpa, yUaCTBOBAaB- 
lero B peakuuu, 69 r. Ilo okonYaHuu OMbITa (BCTYMMIO B peakiwuto 28 Tr 1430- 
yTHseHa) CbIPOM alKuMAaT OTLEMAJICA OT KaTaNM3aTOpa HU OOpabaTHIBaJICA OOBIT- 
bIM croco6om. 
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Pa6ounlt WK CUNTaJICA 3AKOHYCHHBIM, KOFra CKOPOCTb NOTJOULeHHA 3K 
6yTuena c 1,5 1/gac CHuKaJacb Ip pasHbIX ycOBUAX Jo 0,5 a1/uac. Bo Bpew 
Wika pereHepalun peakTop c KaTaM3aTopoM HarpeBasica no 500°, nocd 
yero B TeyeHHe 3 4aC. NPOMSBOLNNACh MpOyBkKa BO3AyXa Yepe3s KaTa/H3aTO] 
YTO OGeCHeYHBaO MOHOe yasieHHe KOKCOBHIX OTJO*KeHHH. B Ta61. 3 NpuB 
JIATCA JlAHHbIe, XAPAKTeEPH3yIOULMe AKTHBHOCTb KaTaJIM3aTOpa B Mpotecce aJKI 
JMpoBaHia tbeHoa Uu300yTHJIEHOM. 

V3 npuBemeHubix B TAO. 3 JaHHbIX BUHO, YTO AKTHBHOCTb aJIIOMOCHJIHKa’ 
HOrO KaTamu3aTopa 3a BpeMA paOOTHI U3MeHUJIaACb CPpaBHHTeJIbHO He3HadHTeUl) 
Ho. B nepBbix OMbiITax JO perenepalluu on padotan 96 yac., B MocweLyroulH? 
mocme perenepaiun, 80—72 uac. 3a BpemaA paOoTbl KaTasIM3aTopa, JMBLUlee 
320 uac., Obl0 MomyyeHO MOHO-TpeT.-6yTuIeHosa 1550 r nu AH-TpeT.-OyTH 
(peHoa 698 r, uTO cocTaBAAeT B MepecueTte Ha | rT KaTaM3aTOpa LIA MOH 


Ta6Omuna 4 


CocTaB aJIKWJlaTa (B BeCOBbIX MpOWeHTax), NMOMyYeHHOTO aKHIHpoBaHHeM ceHouwa 
H306yTHeHoM mpu 130° Ha aIOMOCHJIMKaTHOM KaTaM3aTope 


n-Tper.-6y- | 2 TPer.- J\u-rper.- Tpu6 _| Byrusospiit 

THIAeHOM Rie GUrandonon Devon Ppeaa éytre eae 
Cyipow amkKusat 65,4 4,6 118), sears: 0,8 0,4 
Ankusat 70,4 ges 17,8 — 100, 0,5 


TpeT.-OyTumpenoma 22,4 r u u-Tper.-6yTundenona 10,1 r. Momus cocrai 
MPOLYKTOB aJIKHJIMpOBaHuA (eHOa H30OyTHJIEHOM C MOMOLLbIO aJIIOMOCHJIMKAaT 
HOrO KaTamu3aTopa Mp 130° wu MoJApHOM OTHOWeHuM cbeHO: u306yTHJIeH = 
= 1:1 npupogutca B Tab. 4. 

TlonyyenHpml o-Tpet.-6yTuieHon Mes Cemyrolue KOHCTAHTHI: T. KAM 
114—116°/16, tr. ma.— 6,2°, ni 1,5212, d2°0,9791, MB = 150, OH 11,29 
(uutepatypHble JaHHple T. Kun. 120°/30 mm, T. mu. — 6,8°, nZJ 1,5239, d2°0,982) 


Iloctynus10 
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Hornays Akajemunu wayrk CCCP 
1960. Tom 130, Ni 5 


XHMHA 


A. M. NOJISKOBA HH. A. YYMAEBCKHH 


O B3AMMOJEMCTBHH TETPAAJIKM JIU APH AAMCHJIOKCAHOB 
AM®YHKUMOHAJIBHBIMH HEHACbILEHHbIMH COEXMHEHHSMU 


(ITpedcmaenexo axademuxom H. B. O6peumoseim 3 1X 1959) 


Be oS erat Obllo paHee (*), TeTpaalKWAAHTHApHAAMCH OKCcaHbI 


Oe 4 Ors if —H; R=CHs, C:Hs, B npHcyTcTBHM KaTaJIM3aTOpa — MlaTHHo- 
eR R 


JOPUCTOBOLOpOMHOH KHCJIOTLI pearupyloT c AMPYHKIUMOHAIbHBIMH HeHacbl- 
[eHHbIMM COe/MHEHHAMH THI: 


CH2 = CH (R) M(R) CH = CH, 


CH, = CH — CH, (R) M (R) CH, — CH = CH, 
me M=Si u Ge; R = CH, C,H, CsHs, c o6pa30Bannem nowuMepHbIx mpo- 


| | 
\YKTOB, COCTOANWIMX H3 38BeHbeB [- Si — O — Si — (CHe)z — M — (CHg)2 —| WJIH 


| | | 
lOOTBETCTBEHHO |— Si— O — Si — (CHe)s — M — (CH). 
| | | | 


_ Llembio HacToxleH paOoTH ABsIAeTCA UCCIIeMOBaHHe CTPOeHHA MOJIYeHHbIX 
OJIMMePHBIX TIpOLyKTOB MeTOJOM HHpakpacHol cieKTpocKonun. 

UccienoBaHHble HaMH HHPpakpacHble CMeKTPbI NOFOMLeHUA NOJTyYeHHbIX Mo- 
MMepOB MO3BOJIAIOT BbICKa3aTb Cy2KWeHHe O UX CTPOeHHU (AIA COMocTaBeHHA 
akiKe ObIJIM CHATHI CIEKTPbI HCXOJHBIX KOMMOHEeHTOB (pue. |, 2, 3, 4). 

PeakUlMA B3aHMOJeHCTBUA JMCHJIOKCaHOB C JMaJIKeHaMM MOKeT MpOTeKaTb 
oOpa30BaHveM JIMHeEHHBIX HJM WHKIMYeCKHX NOJIMMepoB. ITO MoxeT ObITb OOHAa- 
y2KeHO M0 COOTBETCTBYIOWIMM XapaKTepHCTHYeCKHUM YacTOTaM HHdpakpacHblx 
Quoc MOFOWLeHHA KOHWeBEIX rpymnSi — H uC = C. Jaa smuetupix nomume- 
OB, OOpasylOlNlMXCA Ip IKBUMOJIEKYJIAPHOM COOTHOWIeHHH KOMIIOHEHTOB, Ha 
OHWaX Ie MaKpOMOJIeKyJI MOXKHO O%KUAaTb HasMuuA Si — H-cpasu, c ofnoli 
TOPOHHI, H C = C-cBa3u, c Apyron. 
Tipu u36nITKe B peaKIMOHHOM CMecH JMCHJIOKCaHa MO KOHIaM lel Makpo- 
fOJIEKY J MOXKHO OKUMaTb HamMuua Si — H-cpBase, a Np usObITKe MasKeHa 
[=C-cpaseli. B carygae WaKMYeCKOrO CTPOCHHA STH CBASH JOJDKHbI OTCYTCTBO- 
3aTb. V1.-K. MONOCHI MOPIOWLeEHHA BaJIeHTHBIX KoseOaHui Si — H-rpynmpr sexart 
3 OOslacTH uacToT 2100 — 2300 cm7! (?); OHH HHTeHCHBHEI HM JerkO OOHapyXKuBa- 
oTCA IPH HamMaNu ux B coenuHeHHH. J]IA MCCJIeqOBaHHBIX HaMM TeTpaasKUJ- 
(urnipuliucuokcanosp Si — H-rpynne orseuaer yactota 2125—2130 cm"! 
fice |, abst. 1). 

BasieHTHbIM KosIeOaHuam C=C-cBa3u OTBeUaIOT .-K. MOJIOCbI MOrsouleHuA 
3 1600—1680 cm7!. JIna uccneqoBaHHbIX JHBUHUJIbHbIX COeMMHeHHM uacTOTa 
>=C-cBa3u vMeeT 3Hauenve 1595 cm~}, a AA AuanMabubIx 1630 cm (pue. 2, 
a6n. 2). UntencuBuocTb nowoc Mormoujenua ABOHHOH cBA3H c1a0a HB 3HauH- 
IbHOH Mepe 3aBHCHT OT CHMMETPHH MOJIeKYJIbI; 9TO MOXKET OCJOXKHHATh UX 
\OHapyKeHHe B MOsMMMepaXx, eCJIM elle yYeCTb TO OOCTOATEMLCTBO, YTO HHTCHCHB- 
1OCTh 9THX MOoc TakxKe OyfeT yMeHbIMAaTbCA C BO3PaCTaHHeM MOJIeKy JAP HbIX 
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BeCOB IIOJIMMepOB, MOCKOMbKy YHCO ABOMHBIX cBa3eH Ha e(MHHIy oObeN 

6yleT yMeHbUaTbca Tio Mepe yBeJIHYeHHA PasMePOB MOJEKYII. 7 
W.-K. cieKTpbl MorsouleHHA MOMMMepoB, MOMYYCHHBIX BSaHMOACHCTBHE 
JMBUHUJAIbHLIX MOHOMepoB C AMCHJIOKCaHaMH, TaKMX Kak NPOAYKTb! peakity 
B3AHMOJCHCTBHA AMSTHIMBHHMJICHIaHa, COOTBeETCTBeHHO CO BCeMH TpeMA IT 
cumokcanamMu (n = 5,6) u MposyKT pe 


Ta6anuua f AKILMM B3aMMOselicTBUA (peHHJIMeTHILE 
Yactorbl TerpaasKHAAUTHApUAAMCHAO- BHHUJICHIaHa C AUMeTH ISTH LUCHA 
kcaHoB (B cM) * KcaHoM (n = 4) (pH 2KBAMOJIeKy JAE 
2 HOM COOTHOWeHHH KOMIIOHCHTOB), yKé 
Be Mau gh ce Bl ew 3bIBalOT Ha oTcyTcTBHe Si — H-cBasr 
52 |3.£| £¢ || 88 12.2] &s B To %e BpemA, cMeKTpE oOpasio 
a2 |/ge2| es || 8s ZE2| &§ — TomMMepoB, OOpasylouluxcs Tpu BsaMMC 
os eee | 2s eee ees JeHCTBHH MaJJIMJIbHbIX MOHOMeEPOB 
TMcHuIOKcaHaMu, TaKHX Kak Mpoflyk 
B3AMMOJeHCTBUA AHITHILMA MICH aH 
2959 | 2958 | 2952 || 1252 | 1254 —— aa 
~~ | 9935 | 2935 || — | 1235 | 1240 © TeTpasTHnMcHIOKcaHOM (nm = 4),— 
2898 | 2909 | 2905 || 1060 | 1060 | 1065 MpoOYKTbI B3aHMOJeHCTBHA JHMeTHJIAL 
2875 | 2865 || — | 1008 | 1010 annunrepMaHa C AMMeTHJIAMSTHILMCHIIC 
907 | 962} 970 KcaHom (n=6) 4 c TeTpasTHAAMCHOKCAa 
ZA 2s POA eV ZASO 880 | 885 —— 35 i Bax ye 
1462 | 1465 || 835 | 850] 830 HOM (n=2) BTex xe ycNO ry 


1422 | 1410 | 1415 || 776 | 767 | { 725  BatoT Ha UX HasIMuue (puc. 3). B cnekT 
1395 | 1380 | 1380 |} 700 | 710 | \ 702 pax sTux %e NpoyKTOB, nepeccaniay 
asta tu 680 1300 cy-t-HIX_CMMPTOM, Hosoc Si—H-cBa3u Het 
sone Ee Biren in MRR ea re Tipu u30bITKe JMCHIOKCaHa B peak 

ILHOHHOM CMeCH C AMBHHYJIbHbIM MOHO 
MepOM (TeTpadTHIMMCHIOKCaH HW (eHHJIMETHJIMHBHHUJICMIaH) B 4.-K. CIeKTp 
oOnapyxkuBaetca Nonoca Si — H-cpa3u. To Ke camoe HaOwtOqaeTCA UM B CMeKTpi 
MOJMMepa, MOJYYeHHOrO Mp B3aHMOMeHCTBHU TeTPasTHJIAMCHJIOKCaHa C AMA 


Ta6auma 2 
UactTortbi uasIKeHOB (B cM?) 
| ! 
enuametus- | AnoTus- AMaTH- @eunamerua- | hustan- | ustua- 
QUBUHUN- | Avannus- Auannun UQHBUHHS- | WHannuan- | Tuannaun 
RHBHHHJICHIAaH euorat ene AWBUHHICHIAH| " cynay cuslaH 
3065 —- 3079 3083 1255 st — oo 
3052 3050 3058 = aa) 1235 1240 1245 
3006 3003 2989 3000 1108 ==2 1195 1210 
{ 2959 2950 2950 2980 1005 1007 1153 1420 
2940 == — 2920 955 952 1067 1045 
2895 2902 2902 = 870 740 1035 992 
— 2865 2868 2840 840 1010 912 
800 — 990 695 
1595 1595 1630 1630 750 — 960 
1467 (?) 1465 1462 1435 { 740 — 930 
1425 -— 1415 1410 702 — 895 
1405 {404 | 1390 1325 800 
1305 — 1300 1295 770 


susiom (puc. 4). [pu ns6nirKe 2Ke CooTBeTCTBeEHHO MOTH HaWIMICHIaHa 4 Wu. 
METHJI[MAIMJICHIaHa B PeaKIMOHHOM CMeCH C TeTpaMeTHJUCHIOKCaHOM OOpa 
B3YIOWIHeCA MOJIMMepbI COMepXKaT B COOTBETCTBHH C MpesMosomeHnem C=C-cBa3u. 
CrenyeT OTMeTHTb, 4TO YacToTEI rpynn Si — H (2125—2130 em-1), Si —O — S 
(1060—1065 cm~*), Si—CH, (1250—1255 em-) u Si —C,H, (1235—1240 em? 
JIA MOHOMEPOB H JIA MOJMMepOB MpakTMyeCKH OMHAKOBHI. 

Ha OcHOBaHHM MOJIYYeHHBIX Pe3yIbTaTOB MOXKHO CieaTb cueqyioulee 3a 
Kuo¥eHHe O CTPYKType MOJMMePOB: BsaMMOJeMCTBHe JMBUHMJIbHbIX MOHOMEePOE 
1038 


MoenoujeHue 


Noenowenue 


O01E mm 


Ss & Ss 


G00 G00 1000 7200 $400 


20 CH3~c. /CH=CHy 
a Cote CH=CH 
te 
2) 
AO pp 005mm 
% Hs , 
i] CoHe\ c./ CH=CH 
Pa CyHs7 >. CH=CH, 60 
0 60 
40 40 
20 J 
WDE G06 nj 20 
Ys t sale of 
60 CoHs, -7 CHa- CH=CH, 
60 
a 40 
a D 


CH; CHl-CHy CHy-CH=CH, 


Ir MM 
OUOIG mm 


1500 4800 = 2200 2800 =—3000 00cm 


y—__»— 
Puce. 2. W.-K. cmeKTpbl MOrIOuleHHaA THasIKeCHOB 


COO CWO 1000 200 1400 


¢ WUCHAOKCaHaMH, Ip SKBAMOJeKYJIAPHOM COOTHOWeHMH UX, MpHBOLHT K OOpa- 
30BaHHIO ILMKHUeCKUX MOMMMepoB, TOra Kak MaJJIMJIbHbIe MOHOMEPbI B TeX 
Ke YCJOBHAX OOpa3ylOT MMHeMHbIe MOJIMMepHEt. 

V.-K. CileKTpbl MOrmoweHuA CHHMaAMCh Ha AByXMy4eBbIX MHppakpacubIx 
cnekTpocboromeTpax, paOoTarolluxX Ha MpHHune cba30Boro MeTOya CpaBHeHiA 
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9 (4 1 1 a eA - i. 
fe} CHs CH CH3 

8 -Si-0-Si-(CHy)Si-(CHy)> 

40 

AI) 

9% i 4 = it ft Sk 


GH Hs Gal 
Si-O-Si-(CHp)z Si-(CHa) 7 
5 


CoH; CoHs CoH 


re T 


soe! 
LE CH3 CH3 
H 


-Si-D-Si~(CHa)y- Ge-{CHe) 
CH, CoH CHy 6 


[Toe NOuCHue 
8 


40) 

20 

3 ris See 2 AS. L <i —< 
to ¢H3 CH3 CoHs 

60 Si-O-Si-CHg CH CH Si-GHy- CHy-CH, 
60 Cots Cots CoHe 4 


G00 =800) = 000 31200 =$400 §=600 = 800) 2200! 
fo a (Hee WD Oe 
5 Colts 
w Eo fg e 
o Cott Cats & 


D 20 
6 CyHs Cos = Og ; 
OU Pe boo by & 
A CoHs CoHs = CHy | 19 

: 0 40 

. v0 20 

Nee ~ Tory seek Gi 

S AMA eu! als) ; 

QS 6 ir Solty 50 
fi LCH, CH, CoH, 60 
40 @ 


2 4 
° CH3 CH3 CHy 

60 -Si-D-Si=(CHe) -$i-(CHy) ¢) 10 
60 Rast cs ae Line 60 
40 40 
Ab) 


GUO =8U0 100, 1200 — 1400 1600 


y—_§_, 


1800 = 2200 ca? 


MHTeCHCMBHOCTeH Iy4KOB' 
c upu3smama 43 Lil 
(2800—3000 cm~?) u NaC 
(680—3000 cm~4). C mpu3if 
moi u3 LiF B oOsacTi 
3000 cm? crekTpaJibHa: 
WIMpHHa We paBHAacl 
6 cm ?, a B odnaem 
1000 cm7! c npu3moh 
NaCl cnektTpasibHaa 11M 
puHa Wem paBHAacl 
10°eu. 

CbemMKa BelllecTB po 
U3BOLUJIaCb B CIOe MexKIN 
JBYMAH COJIAHbIMH OKOULL 
KaMH**, a TaK2xKe B KIOBe 
Tax MOCTOAHHOH TOIL 
(0,016 u 0,05 mm). 


Puce. 3. W.-K. cmekTppr moro: 
WeCHHA IpOAYKTOB B3aHMojeH- 
CTBUA (pH SKBAMOMeKYJIAp HO 

COOTHOLICHHH KOMMOHEHTOB) 


B 3aKsioueHHe CUnTa- 
eM IIPHATHBIM jJOJITOM 
noOarowqapuTb YWJI.-Kopp. 
AH CCCP B. B. Kopmaxa 
u akan. HW. B. O6penmosa 
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Iloctynua0 
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UNTHPOBAHHAA 
JIATEPATYPA 


1B. B. Kop wa 
A. M. Tlonakosba 4 Op., 
JAH, 128, 960 (4959) 
2 JI. Beaaamu, WUndpa- 
KpaCHBIe€ CMEKTpbl MOJIeKYJI. 
WJI, 1957, crp. 394. 


Puc. 4. W.-k. cnexTppr norao- 

UJCHHA MpOAYKTOB B3aHMojeli- 

CTBHA (IPM H8ObITKe JMCHIOK- 
caHa MW WMaKena) 


* wo 
STOT MeTOL perucTpauuu paspa6otran B onTHuecKoli Ja6opatopun B. HM. J[mancppim- 


KaOKOBBIM. 


ok 
CneKTppt, Ha KOTOPbIX He ykKa3aHa TOJIMMHAa CJIOA, CHATE MOK y ABYMA COJIAHbIMH OKOLLI- 


KaMH. 
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| 
i 
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TekcaropniaTunatbl WO CHX Mop He MOJyyeHbI OObIMHbIMH MpHemMamu B: 
HOM pacTBope BCJIeqCTBHe HeoOpaTuMoro rugpomH3a. V3pectuo, To axe 
ayaa 40% laBukoBad KuCIOTa He pearupyeT c Pt(OH), (4). Heso3moxuHo 
Ny4HTb rekcaTopiiaTHHaTLI TakxKe U elcTBHeM Oe3Bo_HOrO dTopucToro 
mlopowa Ha TekcaxJiopiiaTuHaTE (”). 

} Bnepspie rekcapropnaTuHaT Kasua Opin nosyyen Hlnesuurepom u Tan- 
PM CIilaBJIeHHeM KOMIVIeKCHOM cou 3KF -PbF,-: HF c meso pa3qpo6nenHor 
aTuHol (*). Xopolio pacTBopuMple B Bose reKcadbTopnmaTHHaTH HeEKOTOPhIX 
{KOSEMEJIDHLIX METAJJIOB yasIOcb MpHrOTOBUTb jJlelicTBuem dTopa upu 525° 
MaTHHOBy!O (OJIbry, MOKPbITy!IO peKO3eMeJbHbIM (Topugzom (*°). pu 
ICTBHH TpudTopuza OpoMa Ha TeTpaOpomuy MWwaTHHbl UH yNapHBaHuu Mouy- 
ollerocaA pacTBopa B Bakyyme Illapn (*) nowyaua MpoxyKtT coctasa PtBr.F,,, 
Topomy Oblia mpunucana cdopmysa rekcadTopiuiatTuHata judTrop6pomonua 
F,),.PtF,. []pu qo6apnenuu bropucroro KavIMA B PpacTBOp 29TOFO CoeqMHEHHSA. 
BrF,; oOpa3yetca rekcactbropnwaTuHaT KasIMaA NO ypaBHeHuto 


(BrF2)2PtFs + 2KBrF, S> KePtFs + 4BrFs. 


IK KaK peaKWMA 9Ta OOpaTHMa, TO IIpOLyKT MOsyuaeTcaA B CMeCH C HCXOJHbIMY? 
iwecTBamu. Bprxojero He MpeBpiitiaeT 40%. Hamu 6pisio OOHapyXeHO, YTO CMECE 

OMa C NeHTaPTOpHAOM OpoMa AOBOJIbHO ObICTPO PacTBOPAeT MeTAaJJIMYeCKY1O: 
jaTtuny. Mexyy Tem, unctpili BrF; copeplieHHo He jlelicTByeT Ha MeTaJuue- 
yo nuiaTHHy. Ilpoctbim ynapHBaHHeM pacTBopa OpblIJIO BbIJeJIeEHO TEMHO-XKeu- 
€ KpucTasuiMueckoe coelnHeHHe coctaBa PtBr,F,,. 

TlonyueHHad COJIb MrHOBeHHO FHAPOsM3yeTCA BOOM C BbIJeJIeEHHeM apoB: 
OMa, Ha BO3LYXe€ AbIMHT, BO (PTOPHCTOM BosOpose He pacTBOPsAeTcA, Mp co- 
MKOCHOBEHHU CO CHMpTOM BcMbIxuBaeT, c CCl, ne pearupyer. IIpu narpesa- 
iM B BakyyMe 0 200° coequHenue TepseT BrF, u B octatTKe ocTaetca PtF,; 
NenTapTopuje 6poma pacrBopsetca oKouio 10 r comm Ha 100 Ma BrF, c o6pa- 
BaHHeM KpacHoro pacTBopa. B TpexdropuctTom Opome IpolyKT OYeHb XOPOLlo 
ICTBOPUM, IIpvyem oOpasyeTca KpacHbi Npo3pauHbili pacTBop, MpH oOas- 
HUM K KOTOpoMy (PTopucToro KaJIMA WM yasieHuu Mocwe STOrO pacTBOpHTeIA 
Jl BAKYYMOM IIpH KOMHaTHOH TeMNepaType OCTaeTCA CBETJIO-*KEJTHI OCTATOK. 
crasa K,PtF,-1,1 BrF,. NMocnequni mpu narpepanuu B BakyyMe Npu 200° 
gularaeTcaA C BbIeseHHem TpudTopvza Opoma. [locate BpiletayuBaHuA ocTaT- 
| TopsveH BOZOK uv (*ubTPpOBaHHA PaCTBOpa U3 Hero BbIJeAMHCb JIMMOHHO- 
JITDIe KPUCTaJbl TeKca*TopMaTuHaTa KaJuA. 

IIpu qo6apsenun dropucrToro KaJIMA K pacTBOpy MWaTHHbI B yKa3aHHOM cMe- 
IIpOHCXOAMT peaKUMA MO cXeme: 


(BrF)oPtF¢ + ANSI K2PtFes + 2KBrFa. 


PeakILHI0 MOXKHO HMCHOMb30BaTb AIA NOMyYeHUA TeKcadropMiaTunatTa Kalua 

BbICOKHM BbIXOJOM. 

2,5 7 WwlaTHHbI B BULe MpOBOAOKU UM Por MoMeulaOcb B TedIOHOBy!O 

o6upky (emKocTbio 12 cm®) c npo6KoH. SaTem npoOupka sallosHAsach Ha 

peakitvoHHol cmecbio Br, c BrF; B cooTuolenun | : 2 mo oObemy, 3aKPbl- 
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‘Balacb MpOOKOM M MoMelllaacb B KOHTeHHep, TepMeTHYHO 3aKPbIBaIOlIM 
~panuamu. Kontelinep cTaBuJicd B BO3XYUIHBIM TepMocTaT, HMeBILIHH 
tepatypy 40°. IlnatuHa nomHocTbio pacTBopsviacb B TeyeHHe Hesesu. Ip 
HaTHOH TemMepatype Avia sToro Tpe6yetca 3 HegemH. Ilo HCTeUeHHH BpeMe 
‘Tpe6yemMoro Jia PpacTBOpeHuA, KOHTeliHep OXsaxKacA 10 0, BCKPEIBad 
cojlepxKHMoe MpoOupKH UepeuBasocb B TedJIOHOBy!0 4alliKy MU yllapuBa 
yocyXa Nox Taroli mpH HarpeBanuu. CnezyeT CeLuTb 3a TeM, 4TOOBI Harpe 
He IIpeKpaTuTb TOTYAC Ke, KaK TOMbKO yauTCA *KuAKaA casa. Jo Tex 
MOKA HMelOTCA XOTA Obl CeAbI KUAKOCTH, MPOMYKT He pearupyeT C BMarov 
Ayxa. Tlomyyenupti rekcadropiaTuHaT AupTOPpOPpOMOHHA CMBIBaJICA C 4a 
meHTacpTropujom 6poma no 50 cm® B TebOHOBbIi CTakaH eMKocTbIO 100 cm*. Kat 
pacTBOPy MeIKUMH TOPWLMAMH MIpH MepeMelMBaHHH LOOaBJAJICA XOPOUIO pact 
TbIn *TopucTH Kamuu (3r). ComepxkuMoe CTakana IIpH STOM CJielyeT OXIaK 
‘CYXHM JIbOM, C TeM UTOObI He TIpoucxoguO OypHoro BcKunanuaA. Tlocne mpu 
_JI@HHA BCero PTOPUCTOFO KaJIMA CTaKaH CTABHJICA BrepMeTHYHO 3aKPbIBarOlly! 
KOHTeHHEp HM OCTABJIAJICA Ha HOU. 3aTeEM PaCTBOPHTeb UCMapAJICA NOL TA 
TIpH KOMHaTHOH TemMepaType O KallleoOpasHoH MaCCbl, H CTaKaH BMeCT 
‘COMCP2KUMBIM CTABHJICA B KBapleBbI O10Kc, Wud) KOTOpOrO cCMa3bIBaJICA Tl 
‘(pTopuszHOH cmasKoH. B Kpplllike 61OKca MMeJICA OTBOZ, COCMHCHHbIM C KB 
WeBol JOBYLIKOH, MorpyxxenHo B cocyy J[bioapa c *XMAKHM a30TOM. JloByLi 
NoyksM0Vaacb K MacsIAHOMy Hacocy. Buayase MpH KOMHaTHOH TemMepary 
‘OTTOHAJICA B BaKyyMe OCTaBIlMiica NeHTapTopuy 6poma, 3aTeM OCTaTOK Har 
‘BasicA No 280° na pasnoxKeHua KBrF,. B BakyyMHOH cucTeMe He JOJDKHO OF 
‘TeuH BO H30ex%KaHHe pa3szsOKeHuA MpORyKTa Baro BosLyxXa. 

Tlocie nowHoro yameHud OpoMa CBeTJIO-2%KeNTLIN OCTATOK, COCTOALLMH 
‘emecH KF c K,PtF,, BpimemtauuBasica Kunalel Bool (oKos0 200 cm?) nopuuaA 
m1o 20 cm*® fo Tex Nop, NoKa B *usbTpaTe yxKe He OOHAPyKUBaINCh XapaKkTi 
Hble KPHCTabl rekcadTopnmaTunata Kamua. Topasyuu pacTBop dusbTpoBam 
‘PHJIbTpaT OXaxKAasca No 0°. Buitapiiue KpUCTaJbI OTCACbIBaIHCh Ha Mat 
HOBOH BOPOHKe HM MepeKpHCTaJJIM30BbIBaIMCcb H3 TopsueH Bosbl. YiapuBaHu 
MaTOUHHKa NOX BaKYYMOM BBIJe/IAeTCA JOMOJHUTebHaA NOpHA BelLLecTY 
‘Bpixog — oxouio 80%. Ananu3 na drop u Kaui MpoBosuscA Mocue yaasex: 
TJIaTHHbl W3 paCTBOPa HaBeCKH C MOMOMLbIO ruqpasvHxsopugza. PTop onperxessA 
‘CH B AJIMKBOTHOM 4acTH pacTBopa B Bue dropxJopuza cBuHua (°), Kamu 
'B Buge cybiata. I]naTuHa Onia onpeyenena B OTIeMbHOM Mpo6e ocaxkeHu 
‘Cy Ib(POHTHOMOYeBHHOM To Metogzy B. A. Tonmopuu u C. K. Coxoa (!°). Kpo 
‘TOrO HCMOJIb30BaJICA CMOCO6 aHaJIM3a, OCHOBAHHbIM Ha NMpOrHsposu3e HaBec! 
‘COM B CTpye BofAHOrO Mapa pu 400°. 

PesyJIbTaTbI aHaJIH30B MpecTaBuieHh! B TAO. 1. Hue qaworca pesybTat 
‘IOJIYYeHHbIe APyrHMW MeToaMnH. 


fa6auna il 


‘PesybTaTbl aHasu3a MMpOrHAPOMMTHYeCKHM MeTOJOM U paccuuTaHHble m0 dopmyse KePt 
(B Mpolentax) 


an Pt Otronatouutica dTtop OctatTox KF 
~AHAJIHSOB 
HalifeHO |BbINHCNeHO| Haliqeno |BbIuNCMeHC| HaliqeHC |BbIuMCIeHC| Haligqeno | BLuuca 
| 
{ 50,3 50,4 20,2 | 19,6 80,2 80,2 29,9 30,0 
2 50,2 202 80,2 30,0 


Ilo metogy B. A. Ponosuu u C. K. Coxon natigeno Pt 50,1+-0,1%; K 20,1 
-+0,1%. Onpeyenenve K u F nocae yqanenua lnaTunel ruspasvaxnopuyo 


Hafineno %: K 20,4'+ 0,1; F 30,0 +0,3 
K2PtFs. Brruucneno %: K 20,2 F 29,4 Pt 50,4 


Kak BHHO H3 pe3sybTaTOB aHalu3a, pH MMporusposmuse oTuenATcs 4 a 
‘Ma (PTOPa 3 IWeCTH, UTO ABJACTCA JOMONHHTEMbHIM JOKa3aTeJIbCTBOM OTCyTt 
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1 3amelleHua (ropa Ha OH- uam H,O-rpynnu. Buemtuii Bug u cpolicrBa no- 
eHHOFO rekcaTOplaTHHaTa KaJIMA B TOUHOCTH COBMaqaM C ONMCaHMAMH, 
PIOWMMUCA B JMTepatype. Bu KpHcTasIOB pe3sKo OTMMYaeTCH OT aHaJiOrNy- 
WX COJIeH C JPyruMH rasloreHHyaMu, 4YTO HaXOJMTCA B MOWIHOM Cormacuy c JM- 
i aTyPHbIMM JaHHbim (", 1’). [norHocTb MomyyeHHOH cou, u3MepeHHad NUK- 
IMeTPHUeCKH, Opiia paBua 4,81-++-0,01 r/cm?. Ilo usmepenuam Buaepa c cotpya- 
ikKaMM OHA paBua 4,83 r/cm?. 

} Onucasioe B HaCTOAUeH paOoTe pacTBOpeHHe MaTHHbI B CMecu Opoma 
exTapTopujom Opoma oObsacnAeTcA OOpa30BaHveM B STO cmMecu oHOTOpH- 
pro OpoMa, KOTOPBI JOBO.IbHO GbIcTpo pasbeaeT MuaTuny (1°), npHyem HaMH 
ue COHapyKeHoO HW MOMTBep2%KTeHO aHaJIH30M KOHEYHBIX IIPOLYKTOB, YTO Ha- 
Wy c rekcapropnmaTHHatom AudpTopOpoMoHHA Mpu 3TOM OOpasyerca elle u 
iIMpTopHy 6poma. 

Tipollecc pacTBopeHua WaTHHbI MoKeT ObITh MpescTaBleH ypaBHeHHAMH 


Bro “+ BrFs ass, BraFe + BrFs, (1) 
oBreFe a PL (BrF2)oPtF. + 4Brz. (2) 
Ypasueune (1) 6pin0 mpuBeyeno Pydiom u Bpaliga upu oObacHenuH Mexa- 
(3Ma NouyyenuA ofNOdTopuctoro S6poma dropuHpoBaHuem Opoma dropom (}4). 
7MMapHoe ypaBHeuve Br.+ dBrF,+Pt=(BrF,),PtF,+5BrF, orpesaer nony- 
/HHbIM HAMM JlAHHbIM N10 aHaJIM3y KOHEUHbIX MpOAyKTOB peaKkIMH. 


VUnctutyT o6me u HeopraHMuecKoll XHMUu Tlocrynuto 
um. H.C. Kypuakopa 14 X 1959 
Akayemuu HayK CCCP 
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PHUZHTECKAA XHME 
JI. f. BOJIXOBATHHOB 


O JETOHALMH JKUAKMX B3PbIBYUATbIX BEUIECTB C MAJION 
CK OPOCTbIO 


(II pedcmaeaeno axademuxkom B. H. Koxdpamoeeom 9 X 1959) 


VisBecTHo, YTO B HEKOTOPbIX KHAKUX BB (HUTPOFIMUepHH, METHJIHUTpat), F 
PAY C HOPMAJIbHBIM peXKUMOM JeTOHALMU, CKOPOcTh KoTOpoh paBHa 7—8 KM/c 
WH COOTBETCTByeT MX TePMOXHMMYeECKHM XapaKTepHCTHKaM, MOKeT ocyuleci 
JIATbCA PEXKUM, KOTOPOMY OTBEUAeT CKOPOCTb PacnpocTpaHeHuA, paBHaA BCe 
1,7—2,2 xm/cex (1~*). OcHoBHoe 3aTpyHeHHe B OObACHEHHUM STOO ABJIEHI 
3aKIOUaeTCA B TOM, YTO MPH MasIOM CKOPOCTH yapHOH BOJIHbI, OM3KOHM K CK 
poctH 3ByKa (paBHOoH mpumepHo 1,5 kM/ceK), MOBbIeHve TeMIepaTypbI Typ 
CKaTHH B BOJIHE HEBEJIMKO HM He MOMKeT HHHIMHPOBAaTh XHMMYeCKyW peakIly 
B BelllecTBe. 

JlelicTBHTeIbHO, OleHKa TMOBbILeHHA TeMMepaTypbl U3 COOTHOWMeHNA 


AT = (D —c)? / 2c, ( 


{ 


flaeT Jia %KHDKocTeH pH c&cy=1,0 kM/cek, cy = 0,3 Kan/r rpaq u D: 
= 2 xm/cex AT=100°. 

Ilostomy npeamomowenve Boynena (°), 4TO peakiluA HaduHaeTCA B MecTe 
ra30BbIX BKJIOUCHHH, KOTOPble NpH CKAaTUM pasorpeBalOTCA 3HAUMTEIbHO CHI) 
Hee, YM OCHOBHAA Macca BB, OOuwenpHHaTO. IIpu sToM NpemMomaraetca, 41 
MaJlad BeJIMYMHAa CKOPOCTH JeTOHAWMH CBA3AHA C HEMOJIHbIM Pa3JIOXKeHHeM Bi 
IeCTBa BCJIECTBHE pasJleTa IPOLYKTOB peak. ITUM NpesnosoKeHveM He 061 
ACHACTCA, OHAKO, TOT (aKT, YTO Malad CKOPOCTb JeTOHAMM, TaK >Ke, KaK | 
HOPMaJIbHaA CKOPOCTh, IpakTHYeCKH He 3aBHCHT OT AMaMeTpa 3apaya, Tor 
KaK BpeMA PaCLIMPpeHHA MpOLyKTOB eTOHAMMH CBA3aHO HMe€HHO C AuaMeTPO 
sapaja. OcraetcA MOSTOMy HeNOHATHIM HM TO, 4TO He HaGsMOMaIOTCA pexKUM: 
UeTOHAauu, KOTOPbIM OTBeYaJIM Obl CKOpocTu 3—7 kKm/cek. 

Ham KaxKeTCs, UTO STO ABJICHHE MOXKET ObITb OYEHb MPOCTO HCTOJIKOBaHO, eC 
MCXOJMTb U3 OOHAPy2KeHHOrO SKCHepHMeHTabHOTO (bakTa, 4TO Mpoxox* eH 
YAapHOU BOJIHbI NO BellleCTByY MOXKeT COMPOBORLaTLeA CPasoBbiMu Mpeppalllenus 
mu (°,”). Das0BbIM TpeBpallleHHeM, KOTOPbIM MOXKeT CONPOBOARLAaTbeA NPOXow 
HeHHe yapHOH BOJIHbI MO XKMAKOMY BB, ABJAeTCH KpuCTaMsauna. Tak Ka 
BHYTpH PpoutTa yapHow BOHbI, WMpHHa KOTOPOorO paBHa BCeFO HeCKOJbKM 
M@XKMOJIEKYJAPHbIM PaCCTOAHHUAM, U3MEHEHHA Casbl IPOM3OHTH He MOXeT, TO ne 
pexO], KMKOCTH B KPHCTAJJIMYeCKOe COCTOAHHE JOJNKEH COBeEPILaTbCA B HEKOTC 
POH 30He 3a (PPOHTOM ylapHO BOJIHLI, WMpuHa KOTOpo onpelensetca cKC 
POCTbIO KpHCTasIM3allMN BB. 

Bo3MoxKHOCTb O6pa3s0BaHHs STO 30HbI CBA8AHA C B3AMMHBIM pacnovsioxKenne 
KpHBoH dPasoBoro paBHoBecua HU KpuBoH T = f(Ap), onvcpiBatowlel Noppilleny 
TeMllepaTypbl 3a PPOHTOM yapHOM BOMHbI HM 3ABMCUMOCTH OT CKauKa aBseHus 
Ana wjwioctpawun wa puc. | v306paxKenbt KpuBpie (basoBoro paBHoBecus By 
*KuKocTeH (J vu 2) vu OOmlad Aa Hux KpuBaa T = f(Ap) (3). Ouesuguo, 47 
NOBBIMeHHE JaBJIeHHA B yapHOH BOHE WO 3HaueHUH p, Pa<pP<Ppp, NOIKH 
NPHBOAMTb K NOABJICHHIO 30HbI KPHCTa/IM38alHu B KuKocTH J, Tora Kak B KU 


KOCTH 2 30Ha KPUCTAaJIU3allMH He BOSHUKHET HU Ip KakOM HHTCHCHBHOCTH yyaf 
HOW BOJIHBI. 


} 4 
PaccMOTpHM M3MeHeHHe aBJeHusA p, YeubHOrO OGbema v = — ui CKOPOCT 


OTOKa W 0 o6e CTOPOHbI OT 30HbI KPHCTaNIM3allun. O6o3HauHM MHJIeKCamM 
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] vu 2 BeJIMYHHbI COOTBETCTBEHHO B HeEBO3MYIICHHOM BelecTBe, Ha (ppouTe 
PHO BOJIHbI HM B MJOCKOCTH, B KOTOpOl tba3s0B0e MpeBpalllenve NosHOCTHIO 
epliniocb. SaKOHbl COXpaHeHuA WaioT Be CH- 

MbI ypaBHeHHH: 7 


PoD = pi (D — w); (2) 
Po1D = py; (3) 
hie Meee eee (4) 7) 
iCOOTBETCTBCHHO Ks 
PoD = po ee We); (5) 7) 
PoW2D = po; (6) p 
ise 20 rae gp 8c Be: 
2 Lhe oe may (7) Pue 1. BosmoxHbIe COOTHO- 


5 IWCHHA MeKLY KPHBbIMH (a3o- 
I CUNTAeM, YTO P; >> Po). M3 ypaBuennli (4) MH — goro pasuosecua(/ u 2) H Co- 
) caeqyeT CTOAHHEM BEllecTBa 3a PPOHTOM 


yqapHolt BomHEI (3) 
2 (Hz — Hy) = Uo (P2 — P1) + P22 — P11. (8) 
BemmunHa p,— p; Haxoqutca us (2), (3), (5) u (6): 


P2 — P1 = p3D? (v2 — 03). (9) 


/ Ecuim mpeneOpeub M3MeHeHHeM BeJIMYMHbI UV 3a CHET CHW KaeMOCTH pH 
MeHeHHH aBJIeHHA OT Py WO Pz MO CpaBHeHHIO Cc H3MeHeHHeM OObeMa IPH 
30B0M IlpeBpallleHuH, TO MOXHO TMOJOKUTL Ve — Vy = Avg, rae Avg — cKa- 
1K OObeMa IPH u3sMeHeHHH (chasbl. IlepenucasB (8) B Bure 


2 (Hz — Hy) = U9 (Pz — Pr) + V1 (P2 — Px) — Pi (U2 — 04) 
-wicniomb30Bas (2), (3) u (9), nomyauM 
Aver 
(Hees hyies Se SD, 
Uv 
0 
Cuntaad, UTO H3MeHeHHe SHTAJIbIMH TIpH Mepexoye u3 coctosHuA | B co- 
om 2 paBHO TpocTo CKpbITOH TelsoTe WWaBsIeHHVA )h, NOYYHM 3 T10- 
eqHero ypaBHeHiA 
Av2 "Te 
p=|q-0]. (10) 


Avg 01 ; 


Ec B mlockocTa p — Vv u306pa3uTb (cm. puc. 2) aquadaty Tioronmo AA 
SXOMHOFO BelllecTBa, TO COCTOAHHe B TOUKe A, COOTBeETCTBYIOMee CKATHIO B 
(JIbHOM BOJIHe, OCYULECTBIAeTCA IPH WeTOHALMH C HOPMaJIbHOM CKOpocTbIO Dy. 
ouka B cooTBeTcTByeT pa300paHHOMy Bbillie cocTosHuIO 2, TIpH4yeM HaKJIOH 
namo OB saan, U, CleqoBaTesbHO, BeMYHHA MaJiow cKopocTu D, onpene- 
feTCaA cooTHOlleHveM (10). Ecau npexmosoxKuTb, YTO 3a 30HOM KpucTasIM3a- 
AM CJleyeT 30Ha XUMMUECKOM peaKILMM C HOPMaJIbHOM CTpyKTypol (yTO BepHO 
Alllb MOCTOJIbKY, TOCKOJIbKy MbIl MO*eM TpeHeOpeyb XuMMYeCKOM peakliveli 
MepBol 30He), TO aBeHve B MocKocTu UenmMena — )Kyre JO/DKHO ObITb paB- 
) 0,5 po. STOMY aBeHuIO Ha JMarpamMe p — v (KpuBasx /) OTBeYaeT TOUKA Ka- 
HHA TIpamolt OB ue c us9HTPOMO MpoxyKTOB peakiuHn 2, a C HEKOTOPOH KpH- 
MM 3, MpekcTaBaouleH COOOM U39HTPONy JMUIb YacTHOHO MpopearMpoBaBllero 
tmyecTBa. MHbimu CIOBaMH, Masia CKOPOCTb JeTOHAIHH MOXKET OCYIINeCTBIATb- 
[ JMUIb TOrgqa, Kora BpeMA PaclUIMPeHHA MpOyKTOB peak CpaBHHMO 
BpeMeHeM XMMHYeCKOH peakIUHH. 

Tak KaK Ja cTalluoHapHoro pacIpocTpaHeHHA MeTOHAILMOHHOM BOJIHbI 
OOXOHMO BBINOIHeHHe H3BecTHOro ycioBuA IO. B. Xaputoua +O, rye + — 
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BPeMA XUMHYecKOH peakinH (BepHee, BPeMA BLIJeJICHHA SHEPrHH, HeOOXoLH! 
JWI TodepxKanud CTalMonap Hou BOJIHBI), a Dar BpeMA pacliiMpeHHsa Mpop}f 
TOB peaklluv, TO MOABJIEHHe 3a YAaPHOH BOHOM SOHbI KPMCTAaJWIM3alH MPH 
IMT K TOMY, YTO BPeMA Pa3JieTa Pe3KO YBEHYMBAeTCA, H, CEMOBATEIbHO, YCJO'f 
lO. B. Xapvtrona MOXKeT BHINOMHATHCA HW IPH 661bIUHX t. ITO cMeLyeT U3 TCH 
yTO CKOPOCTb 3ByKa B ByxXasHOow CHCTIiE 
yMeHbIJaeTCA MO CpaBHEHHIO CO CKOPOCTHIO 3if 
Ka B xuyKocTy (8). TlosTomMy He Oe3pa3uu4 
MIpousoH eT JM NOBbIMeHHe TeMHepaTypbI 20 ff 
KOTOporO 3HaveHHA T MpAMbIM CxKAaTHEM By] 
HOH BOsIHe (6e3 NOABNeEHHA 30HbI KPHCTaJJIMy 
IMM) HIM MocpeqcTBOM IipefMoularaemoro Hal) 
MexaHu3Mma. B nepBom CJly¥ae paclliupenue Berge 
CTBa HauHeTCA cpa3y 3a yapHOH BOJIHOH, a 
BTOPOM JIMIWb TOra, Kora B pe3y/bTaTe XH 
yeCKOM peaKIHH HCUe3HET PasJIHUNe MEXKLY TBI 
JOH W KALKON :ba3amu.OTHM, NO HallleMy MHeH 
H OObACHACTCA YCTOMYMBOCTh AeETOHALHH C Mad 
CKOPOCTbIO, B OTJIMYME OT PeXKMMOB C Sos! 
CKOPOCTAMH paclipocTpaHeHuA, HO He COMpoBo 
TawuluxcA KpucTausalnen. 
Puc. 2. J[uarpamma p—v qua B kavecTBe NpHMepa paccMOTpHM JeTOHAalls 
qeTOHaMH C HOPMaIbHOH MC Ma- ¢ MaJIOH CKOPOCTbIO B HUTporMuepHHe (Tha | 
pies re a =13,2°), Aa KoTOporo H3BeCTHbI TenwioTa Md 
JICHHA MW M3MeHeHHe OObema MIpH 3aTBepAeBanus (°). loncTtaBasasa B (10) 3HadeH! 
BeIMYMH h = 33,2 Kan/r, Vp = 0,62 cm?/r uv Avg = 0,05 cm3/r, nonyunm, ¥ 
Ip W3MeCHCHHM BeJIMYHHbI UV; OT Vp NO 0,5 Vp CKOPOCTh cCTalMoHapHoOH ya 
HoH BosHbI! H3MeHAeTCA OT 1310 no 1830 M/cex. Tak Kak MbI HMCHOb30Ba. 
3HaYeCHHA BeHUHH A u Avg, H3MepeHHbIe TIpH aTMoc*epHOM aBJIeHHN, a 
BOJIHE KPHCTAaJM3alHA NpOMCXOAMT MPH. AaBJeHHH, H3MEHAIOMLEMCA OT Py, , 
Po, TO NOJIYYeHHaA BeWYHHA CKOpOCTH 3aHMxKeHAa (20 30%), noTomy 
C YBeJIMYeHHeM JaBJIeHHA TellloTa TwlaBJieHuA yBelMunBaeTca, a Avg yMeH' 
maetca (1°). IlpHauMaad 9TO BO BHHMaHHe, MOKHO C4NTAaTb BbIYMCJIeHH! 
HaMM 3HayeHHe BeMUMHbI D xXopoio cormacyloulMMCA C pe3yJbTaTaMH OMBIT: 
Ec IpHHATb, 4YTO YpaBHeHHe H33HTPOMbI IA MpOyKTOB HenOHO) 
pa3JIOX%xXeCHHA BB MOXKET ObITb HallvcaHoO B Bue, NpedwoxwenHom JI. J]. Jlai 
may u K. II. Cramtoxopuyem: pv? =const, npHtem BeMUMHyY- nm MOX! 
CUHTaTb paBHOH 3, TO H3 yCNOBHA Pp, = 2p)D*/(n-+ 1) nomyuaem, 4To Of 
D = 1700 m/cek p, = 24000 atm. u py = 19500 arm. IIpu cKxopocru sour 
D = 2000 M/ceK NosyyYHM COOTBETCTBEHHO, 4TO Pp. = 32000 arm. u py;: 
= 26000 atm. Ouenka Temnepatyppl casoporo mpeBpallleHua pM 3TUX Ja 
JeHHAX TIO ypaBHenuio Kaanelipona — Knaysuyca unu mo ananoruu Cc 9K 
Tl@pMMeHTaIbHBIMH = aHHbIMM . BpwyoKmena (7°) [0d BbICOKOMOJIeKYJIAPHE 
OpraHvueckuX COeMHEHHH JaeT 3Ha¥eHMe TeMMepaTypbl B 30HeE KPUCTaIT 
sam, paBHoe 450—600°. IloppmueHne TemmepaTypbl BB Oo NpHBexeHH 
BeEMYMHbI MOKET, DeHCTBUTeMbHO, OOECHeYNTh MpoTekaHHe XUMMYeCKOH pea 
IMM C HeEOOXOLMMOH CKOpoOcTbIO. | 


VWuctutyt dusnueckol xumun : Iloctynuso 
Axkayemun Hayk CCCP 5° X 1959 
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Aoxmagn Akanqemun nayr CCCP 
1960. Tom 130, Ne 5 


PHSHTECKAA XHMH fT 


E. BYJEBCKHH u C. TOWEB 


HCCJIEMOBAHHE KHHETHKH 3JIEKTPOXHMHYECKOLO 
MBOCCTAHOBJIEHH A, XPOMOBOM KHCJIOTbI HA. BPAUWIAIOUIEMCA 
AUCKOBOM 3JIEKTPOJIE 


(ITpedcmaeneno akxademuxom A. H. ®pymxunoim’7 X 1959), 


_Hlomapusainonnpie KPMBbIe 3JIEKTPOXHMHYeCKOFO BOCCTAHOBJICHHA XPOMO- 
KHCJIOTbI NOKAa3bIBalOT, 4YTO MpOWecc BOCCTAHOBJIeCHHA MpoTeKkaeT yepe3 He- 
pouibKo (a3 B 3aBHCHMOCTH OT NOTeHUMasa JeKTpoza. B mepBoli chase aeKT- 
WXMMHYECKOrO BOCCTAHOBJICEHHA — OOaCTH ABYX MaKCHMYMOB MOJIApH3al\Hou- 
il KpHBow — noutn 100% XpomMoBoH KUCJIOTbI BOCCTaHaB/IMBaeTCA JO Tpex- 
WeHTHOrO xpoma ('). IIpu 6onee oTpulaTeIbHOM MoTeHIMase Ha KaTose Mpo- 
<aeT TPH Mpollecca: a) BOCCTaHOBJIeHHe JO TpexBaJIeHTHOTO XpoMa;. 6) Boc- 
anoBsenne JO MeTaJIJIM4¥eCKOrO XpOMa H B) BbIqeueHHe BOJOpoRa. 
_ MexanHn3M BoccTaHOBJIeHHA XPOMOBOH KHCJIOTHI, OYCBULHO, C102%KeH. IlepBpim 
ArOM B ero H3y4eHHH Obl, OCObeHHO B MocseqHee BPEMA, MHOFOUNCJIeHHBIe UC- 
eOBaHHd MepBok ca3pi (?~°). PesybTaT 9THX UCCMeFOBAaHHH MOXKHO pesiOoMH- 
SBaTb CJIeLyIOWlMM oO6pa3om: 
| 1. Xpomopas KuculoTa BOCCTaHaB/IMBaeTCA TOAbKO B MIpMCyTCTBHM CepHoli 
1M Zpyrov MocTropoHHei KucoTH. B oTcyTCTBHe TaKOH KUCJIOTHI BbIJeAeTCA’ 
\IbKO BOOpOL. 
2. Cusla TOKa imaxec B Me@pBOM MaKCHMyMe NOJApH3alvHOHHOK KpHBOH mpo- 
i KOHUeEHTpaluH cepHoH uM ApyroH MocTopoHHeH KUCJOTHI 

). 

3. Ha 3HaveHHe iyaxe OKA3bIBAIOT OONbIWOe BIUAHHE YCOBUA TMepemellinBa- 
aa. Tak, BarpaMaAH Halle, UTO TIpH BePTHKAaIbHO JBM KYULEMCA 9IeKTpoe 
AKCHMAJIbHbIM TOK MpOMOpUHOHaJIeH KBapaTHOMy KOPHIO OT 4aCTOTHI XOJOB 
IeKTpofa B MHHYTY (?). 

Qtu cbakTbI NOKAa3bIBalOT, ITO CyJIb*aTHbIe HOHbI MPHHHMAIOT KaKOe-TO y4da- 
We B 3JIEKTPOMHOM Mpollecce BOCCTaHOBJIEHHA XPOMOBOM KHCJIOTHI HW YTO CKO- 
CTb STOFO MIpollecca 3aBUCUT OT CKOpOCcTU Aupy3uu cy IbpaTHbIX HOHOB K 3JIeK- 
oy. XapakTep yyacTuA cyTbPaTHbIX MOHOB OObACHACTCA Pa3JIMFHBbIM OOpasom: 
oniep (°) cunTad, UTO B OTCYTCTBHe CepHOH HIM A pyro NocTOpoHHei KUCOTHI 
A SJIEKTPOJe BbIeAeTCA TOHKHH HeEMPOBOAAWMH CJIOH OCHOBHBIX COJIeH Tpex- 
WIEHTHOFO XpomMa. CepHasd KUCsIOTa pacTBOpsAeT 9TOT co. B’ mpoTuBoBec 
oMy MHeHHIO Barpamsau (7) IpHHUMaeT, ITO HOHbI XPOMOBOM KHCJIOTHI He Mo- 
'T HEMOCPeCTBEHHO BOCCTAHaBJIMBaTbCA Ha 91eKTpose. BoccTaHoBseHHe BO3- 
KHO TOJIbKO B IPHCyTCTBHM CepHOM HIM Lpyro MocTOPpOHHeH KHCJOTHI, C KO- 
poll HOHbI XPOMOBOM KUuCJOTHI OOpasytoT KOMMsIeKcbI. CpeqHIoIo MexKLy 9THMU 
aliHuMU TOUKaMH 3peHua 3anuMmatoT Tepuutep (*) 1 PatuKosckui u Kuopp(*),. 
MTAIOULHe, YTO OMOKMPYIOWNi JeKTPOAHY!IO MOBePpXHOCTb CJIOH M3 Mpome- 
YTOUHIX MPOLYKTOB BOCCTaHOBJeHUA XPOMOBOH KUCJOTHI OOpasyeT C CepHOli’ 
{COTOM KOMIVJI€KCbI, KOTOPbI€ BOCCTAHABJIMBAIOTCA Jasee JO PACTBOPUMBIX KOM- 
I€EKCOB TPe€XBaJIeHTHOrO XpoMa. 

Bee 9TH Tp Mpesnosox*KenuAd OOBACHAIOT TOKO HEOOXOAMMOCT MpUcyTCTBUT 
‘MbaTHbIX HOHOB JIA MpoTeKaHUA TOKAa, HO He OFpaHHyeHHe TOKa CKOPOCTbIO 
(bby3uu cynpbarHprx vonos. Jia noaBJeHusA Takoro orpaHuyeHuA HeOOXO- 
IMO, UTOObI Cyb*aTHble MOHLI pacXOJOBaIMCb pH CyMMapHOM. deKTPOLHOM 
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mipouecce. Takoe pacxooBaHHe MoxKeT MPOHCXOMMTD, HallpHMep, B pe3yJIbT 
oOpa3s0BaHuA KOMMIeKCOB 3 MpOLyKTOB BOCCTAHOBICHHA C cepHoHt co | 
[Ip 3ToM He TpeOyeTcs, YTOOLI STOT KOMITTEKC Obl] OUCHb shee te oct a 
HO, UTOObI CPeLHAA MpOMOJMKUTEMbHOCTH CFO WAWHSHU Sag Obie BpeMe 
B TeyeHHe KOTOPOrO OH HaxofuTca B AudpySHOHHOM Cuoe. 1 akoe open 
He BIOJIHe MpHeMJIeMO, TaK KaK B MocJef{Hee BPeMA OTKPHITHI oueHb yCTOH® 
BbIe KOMIVICKCLI CepHOM KHCJIOTHI C TpeXBaJIeHTHbIM XPOMOM (33)3 


paa/en< 


~ cm /ma 
It 
1000 } =p 25 
eS 
| | 6 
500 J 
J S 
75 
250 t r 
icons noone, 
20 40 60 
Vz 
Puc. 1, 3aBucuMocTb i... (f B Ma/cM?) OT Puc. 2. 3apucumoctb 1/i,,,.. (i B Ma/en 
z/? (z B 06/muH) mp 200 r/a CrOz u 8,0 ot 2/2 (z B o6/muH.) mpu 200 r/n Crt 
(1), 4,0 (2), 2,0 (8), 1,0 (4) r/n HySO,. 8,0 (1), 4,0 (2), 2,0 (8) 4,0 (4), Oy 
pas eC (5) r/J H2SOq. t =2daG 


Jia Toro 4TOObI BLIACHHTb Me€XaHH3M M KMHeETHKY BOCCTAHOBJIeHHA Xpt 
MOBOM KHCJIOTEI, HEOOXOAMMO MosoOpaTb MO BO3MOXKHOCTH CTPOTO OMpeleeHHb 
tupiy3HouHble yC/IOBAA MpoTeKaHHaA 9TOTO Mpouecca. Taky!0 BO3MO%KHOC 
laeT BpalllaioulMicA WuCKOBbIM seKTpog. Ilpopemenupie Matyaucom u Muuky 
com (*) HcCIelOBaHHA C BpalllalOulLMMCA 3uIEKTPOJOM ABJIAIOTCA, MO-BAAMMOM) 
CMHCTBCHHO OTBEYAIONIMMH STUM TPeOOBaHHAM. OgHako 3TH ABTOPbI MPpOBOAM 
QJIEKTPOJIM3 TOKOM 3a,aHHOM CHJIbI, YTO He ABJIAeTCA HanOosee OAaTONpuATHI 
yCOBHeM JIA TakorO poja ollbIToB. PesysbTaTbI Hallux MCCelOBaHHH Now 
YeHbI pu BoccTaHoBJeHHu CrO, Ha 300TOM BpalllarollleMcaA JMCKOBOM 3JIeKTp 
jle Ip 3aaHHOM NotTentuase. PacrBop cozepxKan 200 r/m XpoMOBOM KHCJOTHI 
ot 0,5 qo 8 r/m cepHot KucnoTs. Temmeparypa NowepxuBamach TepMocTaTc 
Ha Tpex ypoBuax: 10, 25 u 45°. 

Ha puc. | mpuBeqena 3aBHcHMOCcTh MaKCHMaJIbHOro TOKa OT CKOpocTu Bp 
WeHHuA Z QIeKTpoa. M3 rpacbuka BULHO, ITO 3ABHCHMOCTDH iyaxe OT 22 3HAMUTEM 
HO CJIO*WKHee TOM, KOTOPy!0 MOXKHO ORKULaTb UpH ywcro Audiysuonno orpaH 
yeHHBIX TOKaX. IIpH BbICOKHX CKOpOCTAX BpallleHua HaOMOLaeTCA NOHM2KeHI 
CHJIbI TOKAa 0 CpaBHeHHIO C TOM, KOTOPaA COOTBETCTBOBAJIAa ObI JMHeMHOM 3aB 
CHMOCTH, YTO MOXKHO OOSACHUTS NOABACHHEM JONOJHUTEIbHOrO OrpaHvyeHHA C 
Jbl TOKa. Takoe orpaHHueHie MoxKeT ObITb BbIZBAHO HEKOTOPHIM Mporecco 
MIpeqMWecTBYIOUIMM COOCTBEHHO 93JIEKTPOMHOMY Mpoweccy (HaNpumep pacTB 
peHHe HOBEPXHOCTHOM IWI€HKH, OOpa3s0BaHve 3JIEKTPOAKTMBHBIX KOMMVIeKC! 
u ap.). [Ip ycioBuu, yro cKopocTb Toro Mpotlecca MepBoro NOpsAyKa Mo OTH 
WeHHIO K KOHILCHTPallH Cy Ib(aTHbIX HOHOB, IA BLIUMCICHHA CHJIbI TOKA MO’ 
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HCIOJIbB3OBaTb yYpaBHeHHe 


ig SHaveHHe MpefebHOrO TOKa, oONpepemAIoNeecA TOMbKO CKOpocTbO 
ppysuu, a i,—3HaveHHe MpefeNbHOrO ToKa, oNpexenstouleeca TOKO 
HeETHKOH TpeqliecTByromeH peakiuu (1°). 

‘Umea B Buyy, ato Auddy3nonHplii TOK ig mponopuMoHasen 22 cormacHo 
aBHeHMiO JIepuya ("'), a i, (Tak Ha3bIBaeMbIii KHHeTHYeCKHi TOK) He 3a- 
‘MT OT CKOPOCTH BpallleHuA, NosyyaeM corslacHoO ypaBuHeHHto (1), ato 1/i 
%KHO ObITb MHeHHOH cbyHKuMeli z—”, U3 puc. 2 BugHO, 4YTO 9Ta 3aBHCH- 
Tb XOPOWO coOsIOMaeTCA, BO BCHKOM cCJlyyae pH BbICOKMX CKOpocTAX 
beHHA =SueKTpofa. Haknon 9t0l 
BOH JlA€T BO3MOXHOCTb OMpeseATS 
upu z=1, a orpe30K opyzuHaTH — 
ayenne i,*. Ha puc. 3 jana 3aBu- 


cm Ya 


SOT tes = 


025 005 075 monfn 


C,50, 


Puc. 3. Sapucumocts ig (z= 1)= i, Puc. 4. 3apucumocts 1/i,,... (i B Ma/cm?) 


OT KoHWeHTpanun HSOq ot 2” (z B 06/MuH) npu 200 r/m CrOg u 
4,0 r/a HSO4. ¢ = 10° (1), 25° (2), 40° (8) 


MOCTb KHMHeTHYeCKOrO TOKa (BbIUMCJICHHOrO TaKHM OOpa30M) OT KOHUCHTpalluu 
pHOH KucgoTH. Ha sTom xe rpatcbuKe JaHa HM 3aBHCHMOCTb Audpdpy3sHouHoro 
Ka pH Z2=1 oT KOHWeHTpauu cyb(aTHblx woHoB. Kak BHAHO, HM KMHe- 
MeCKHU WM AMdPy3MOHHbIM TOKH MpONOpWHOHAIbHbl KOHIeCHTpalHu cyJbpat- 
IX HOHOB B 3eKTpomuTe. MHTepecHO OTMeTHTb, YTO CCH B YpaBHeHHH 
eBMUa HCMONb30BaTb Aa D 3Hauenua oT | go 3-105 cm?/cex, To Ana n 
UCJIO OOMeEHHBIX 2IeCKTPOHOB Ha OJHY MOsIeKysIy CepHOH KHCJIOTbI) Noy- 
HoTca 3HayeHua oT 12 jo 24. B mponmecce BoccTaHOBJIeHHA, OWHAKO, yuactT- 
eT TOKO CrOs, mpvH4yem Ha OAHY MOJIeKysy CrO3 pacxoyywTca TPH IJIeKT- 
ya (Cré+ > Cr3*), CneqoBatesibHo, B cpequem or 8 yo 4 MoneKys xXpomosBon 
ICJOTbI BOCCTAHABJIMBACTCA IPH B3aNMOfeHCTBHH OAHOM MOsIeKyJIbI CepHOl 
ICOTbI C OOKHPYIOWIHM CJIOeM. 

Uceneqospana Opiuia TakxKe HW TeMIlepaTypHadA 3aBHCHMOCTb MaKCHMAaJIbHOrO 
ka. Ha puc. 4 qaHbl Nomyuenuple 3Hayenua mpu 10, 25 u 40° C. Koopgunatnt 


* TIomo6HbIi aHAaNM3 3aBMCHMOCTH CHMbI TOKAa OT UYHCa O6OpOTOB Obl mpoBezeH 
H. ®pymkuubim u coTp. NpH Uu3syYeHHH .KMHETHKH HOHM3allMn H. u Clg Ha mmaTHHOBOM 
ekTpoye (12,13), 
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rpaduka: I/i uz‘. Kak Onio OTMe¥eHO BbIllle, OTPe30K OT Hayasia KOOPAH 
paBeH OOpaTHOH BesIMYHHe KHHETHYECKOLO TOK. V3 pucyHKa BHLHO, ITO H3Mé 
HUA KHHeTHYeCKOrO TOKAa JIexKaT B IipesedaxX TOWHOCTH U3MepeHHA H YTO KMHt 
yecKHli TOK He 3ABMCHT CYULeCTBeHHO OT TeMIlepatypbI. 3aBucuMocTb Auppysr 
HOFO TOKa OT TeMMlepaTypbI, MO/IYYeHHAaA H3 HaKJIOHa IIPAMBIX Ha PHC. 4, COOT 
cTByeT TeMIIepaT KoapcpuyHenT Id 0019. 910 3nHauenue 

y. Pp ypHOMy 0 a ¥ t at ’ . 
rulacyeTCA XOPOWO CO 3HAYCHHeM, KOTOPOe MOXKHO OXKUaTb Ha OCHOBAHHH YI 
HeHHA KOHBEKTHBHOH Auddpy3uu Jlesnya. 

JIudbcbysvonHoe orpaHiuenve CHJIbI TOKa MOKa3biBaeT, YTO Ha MOBEPXHO 
QJIeKTPOa PAaCXOMyIOTCA cyJIbPaTHbIe OHI. QTO MO*KeT NPOWCXOFATh ny 
o6pa3s0BaHHAl KOMMVIeKCOB MpOLyYKTOB peakiluu c CybpaTHBIMH HOHAMH. 
6UbHOCTh 9TUX KOMIVIEKCOB JODKHA OLITh MOCTATOUHOM, UTOObI BO BPeMA CBC 
TIpeObiBaHusA B Luddy3HOHHOM CJloe OHM He paspyllamucb. B atom curyyae Cy 
(atuble MOHbI OyyT yXOAUTb 43 Hero B Buse KomMeKcos. IlpH Hu3KUX CKC 
CTAX BPalleHHA, OHako, AutySHOHHbIe MpOLecchl CHJIbHO 3aMeAJIeHbI H OC 
3YIOULMeCA KOMILIeKCbl MOryT pacilayaTbca elle 10 BbIxXoga u3 Wudpy3svonH 
cuion. OcBo6oxwKJeHHble IIpH STOM CyJIb(pbaTHbIe MOHbI, KOHeEYHO, CHOBa Tp 
yuacTue B Auddy3HoHHOM Mpollecce u cuJIa TOKa Oyler Oosbile, YeM 9TO COOTI 
cTByeT HOpMasIbHoMy AudpysHonHoMy ToKy. Takum oOpa3om, Ip HH3KHX © 
Jax OOOPOTOB JOsJMKeH HaGIOMaTbCA HEKOTOPbIN KaTaJIMTHYeCKHH TOK, 4TO BT 
(puke i — z’/2 acT MCKpMBMeHHe, aHaIOrHYHOe HCKPMBJIeHMIO, KOTOpoe Had: 
yaeTcA S9KCHepuMeHTaJbHo (puc. 1). 


Coulickuli rocyapcTBeHHbIii YyHHBepcuTer Tlocrynus10 
Copusa, Bonrapus 28 IX 1956 
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us., 5, 89 (1955). 4B. T. Jlepuu, KX, 18, 355 (1944); 22, 575) “as 
5 A. Frumkin, G.Tedoradse, Zs. f. Elektrochem., 6225 (19 
3 A.H. ®pymkun, 9. A. AKKa3a4n, Usp. AH CCCP, OXH, 1959, Ne 2, § 


1050 


Horksaye Akagemuu nayr CCCP 
1960. Tom 130, Ne 5 


PHSHYECKAA XHMHA 
NM. A. PJIASYHOB u A. K. MMKAEB 


UCCJIEXOBAHHE PAXHOJIMTHUECKOPO OKHCJIEHNSA 
\BYXBAJIEHTHOLO JKEJIESA TPH BbICOKHX MOL[HOCTAX JO3bI 
OBJIY 4EHHA 


(ITpedcmaeaeno akademukom B. H. Cnuyonoim 28 IX 1959) 


B maTepatType MouTH He HMeeTCH JaHHbIX OTHOCHTeIbHO BJIMAHHA BbICOKHX 
puHOCTelt JO3bl B WHPOKOM HHTepBasle Ha palMouMTHYeCKNe MpeBpaillenna 
HBOLHBIX PaCTBOPaX, XOTA STOT BOMpoc M MpemcTaBsAeT OoMbWOM HayaHbli WH- 
pec. JlaxKe paMoumTuuecKoe OKHCJIeHHe JBYXBaJIeHTHOFO 2%ele3a B pasbaB- 
HOM BOJHOM C€PpHOKHCJIOM PpacTBOPe, ABJIAIOULEMCH OMHOM U3 HauOosIee pac- 
POCTPAHEHHBIX JOSHMETPHYECKHX CHCTEM, H3yYeHO B 9TOM OTHOLIeHHH CpaBHH- 

IbHO Maso. M3BecTHO mlb (1), YTO MPH BbICOKHX MOLLHOCTAX O3bI (HayMHaA 

Q*" 9B/MJI- CeK) IpPOHCXOAMT 3aMeTHOe yMeHbUWeHHe OTHOWMeHUA G(Fe**)/G(Ce**) 
| clydae pasOaBJIeHHBIX BOJHbIX pacTBOpoB covieli Fe?+ wu Ce**). Kpome toro, 
yeeTca paOota (”) No onpemenenvio BemMunHb! G(Fe**) mpu MoltHocTH JO3bI 
15-1023 9B/ma-cek. B ato pa6ote Opiio Haliqeno, uTo G(Fe*+) npu takoii 
DULHOCTH JO3bI MOUTH He OTIMYAeTCA OT BeHMUMHEE G(Fe**) B cayyae o6bHO 
DMMeCHAeCMBIX B PalWallMOHHOM XHMHH MOILHOCTeM JOSHI. 

B yka3aHHbIX paOoTax BbICOKM€ MOMLHOCTH JO3bI CO3aBaIMCb UMMyJIBCHOH 
e€KTPOHHOH panuatuel. Jia STO We HCHOMb3OBaIMCb JIMHEMHbIC 3JICKTPOH- 
bie YCKOPHTeJIH, HMeBUIMe OOJIbUIyIO YaCTOTY MOcbINOK MMMybcosB (50 umnyuib- 
BB CeKYyHJy u Bblllle). B paOoTe (”) EMHHHUHbIe HMIMYJIbCbI BIE AJIMCb MeXaHH- 
ICKUM CeJIEKTOPOM, YTO, OMHAKO, HE MOFJIO MOJHOCTbIO HCKIIOUNTS 3pPeKTLI 
leMHOBOrO» ToKa. B zpyrot padote (*) BooOmle He yKa3aHO, Kakve ycTpolicTBa 
MOMb3OBaJIUCh JIA YCTPaHeHHA BJIMAHHA «TEMHOBOTO» TOKa. 

Panee (*) namu Obila ompenesiena BemuuuHa G(Fe**) mp MOLIHOCTH JO3EI 
1 3p/Ma-cek. PacTBopbl CepHOKHCyIoro 3aKHCHOrO x*evlesa oONyUaHCb 
MHWGIHbIMH MOHOSHEPreTHYeCKUMH HMITYJIbCaMH 3JIEKTPOHOB, TeHepHpyeMbIMH 
1 BLICOKOBOJIBTHOM JJIEKTPOHHOH TpyOKe MpAMoro ycKopeHHA, NMTaONLeHcA OT 
1CKAJHOrO BCHTHJIbHO-KOHJeCHCaATOPHOTO YMHOXKUTeIA HallpsxKenua Ha 1,0— 
2 Ms. Mcnomb30Banve ciellvaIbHOrO YCTPOHCTBa NO3BOIMO CHH3HTb Jel- 
Bue «TeMHOBOrO» TOKa Jo 3—5% oT odmlero addekta umnybca. Halipennaa 
Mm BewuunHa G(Fe*+) cocrapiana 15,0—15,1 vona/100 9B. TIpeycrasaano 
COMHEHHBIM HHTepec IpoBecTH oMpesemeHue BeruuMHE! G(Fe**) npu Oonee BEI- 
KUX MOULHOCTAX JO3bI. Bo-nepBbixX, TaKOe MCCJIeqOBaHHe HMeeT HeMaJIOBax- 
Ye 3HaueHHe JIA XHMMYeCKOM JO3HMeETPHH MOHM3UMPyIOWAX U3yueHHi. Bo- 
OPbIX, OHO JacT HEKOTOPHle CBEJCHHA O NOBEACHMH MPOLYKTOB PpagnoH3a BOAbI 
YCIOBHAX MepeKPHIBAHUA TPCKOB HOHU3UPYIOUIMX YaCTHIL. 

C 3Tol Wembio HAMM ObWIO MpoBeseHO YCOBepWIeHCTBOBaHHe MeTONOB rene- 
WWM SJIEKTPOHHBIX MMMyJbCOB Ha YCKOPHTe/IbHO TpyOKe MpaAMoro ycKope- 
ia. Buaroapa 3TOMY, HaM yJaslOCcb UCCeELOBAaTb paMOJMTMYeECKOe OKUCJIEHHE 
YXBaJIeHTHOTO 2Kesle3a B CePHOKMCJIbIX BOMHBIX PaCTBOpaX MPH MOMLHOCTAX 
3b1 0 102% 9B/ma-cex. Kak u panee (*), Nomysenne HMMyJIbCHOrO 3JIEKTPOH- 
TO W3JyYeHHA OCYIIeECTBIAIOCh MOMyJAMel MpxAMOyroJbHOrO HMITyJIbCca 
KOpsiollero HaNpsKeHUA  WJIEKTPOHHOM MyWwiku — umxKeKTOpa TpyOKu. 
[leIbIO YMCHbINCHHA JIMTeIbHOCTH MMMyIbCoB (0 1—5 pceK) u ycTpaHeHna 
CXeMbI MOLY IATOPa MUMMY JIbCHOrO NoBbIlaonlero Tpancopmatopa (HeH30ex- 
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HOrO HCTOUHHKa HCKayKeHuA PpOHTOB UMMyJIbCa) OblJI ACMOIbsOBaH ary ! 
HbIt MOLYIATOP C JBYMA HCKyCCTBEHHbIMH cbopMupylolluMu eee a Bt | 
paspsa, NOSBOJIAIOMIM MostydaTb Ha Harpy3ke HOH DEM Ga aes p ) 
3apsjHoe Hallps>KeHHe POPMUPyIolleH JIMHM ObIsIO paBHO 10 KB. - 
B kKauecTBe pa3spalHHKa B MOfyJIATOpe MCMOMb3OBAICA BbICOKO | 
THpaTpoH. YiipaBenve paspAHHKOM OCYLLeCTBIAOCE meee a 
rafoulX UMIysbcoB, COOpaHHbIM Mo cxXeMe 3aTOPpMOAKeHHOTO JIOKHHT : 
Topa, CO CBeTOMNPHeMHbIM yCTPpoHCTBOM @ODY-19 qAA WuCTaHWMOHHOrO 3ally! 


Momyiatopa. CBeTolpnemHoe ycrpolicTBo yipaBAstoch C TOMOILbIO pese : 
10 (0tm 
5 6, ie 


/inabnan 
‘bie peeynupobKa 


ITY UK 


k kamogy 


{5x +2406 


Puce. 1. Cxema umMnyabcHoro MORysATOpa 


MeHH CBeTOBbIM MMIlyJIbCOM, CO3,aBaeMbIM JaMMol PoTOBcNbEIUKH Tuma MC- 
[[pamoyroJbHbI MMMyJIbC OTPHWaTesbHOrO HallpsxKeHuA (16 KB) MomaeTcsa 
KaTOL 3JICKTPOHHOH MyWKH, KOTOPad HH XKeKTHPyeT MMNysJIbC 93JIeEKTPOHHt 
ToKa B yCKopsioulee Movie TpyOKu. Iloppiitienue 3MuccuM BOJbdpaMoBOro Katt 
MOCTHraJlocb aKTHBAPOBaHveM ero JBYOKHCbIO TOpHA. ; 

OHako yBeJIMYeHHe MOWLHOCTH JO3bI 3a uMITysIbc Zo 107? 9B/Mi-cek MpHB 
K 3HAUHTeJIbHOMY BO3PpaCcTaHHi0 BeEHUMHbI «<TeMHOBOrO» ToKa (fo 15—25% 
oOuero atpekTa MMIlybca), YTO, eECTeECTBeEHHO, MOFJIO HCKa3HTb pe3yJIbTé 
onpezeeHua G(Fe**). BenegctBue asToro OblWwIo ucHOb30BaHO CMewMasb: 
YCTPOHCTBO, NOJIHOCTbIO HCKJOUNBUWee BIMAHHE «TEMHOBOrO» TOKa. CxeMa 9T 
ycTpolicTBa BKNOYaa NMofayy salupatioulero MOMOKUTebHOrO NOTeHInasa 
KaTO MyWKU Yepes Cormacyrollee CONPOTHBJEHHe HCKYCCTBEHHOM JMHUM HU Pp 
BASbIBaIONMN semMeHT JIT 1-27 (cm. puc. 1). 

Panee (*) usMepeHve SHEP MMMyAbCHOM 2TeKTPOHHOM paquallun, Mor 
HLaeMol OOJIy4aeMOl CHCTeEMOM, MPOBOAUOCb HAMM C NOMOLLbIO GaslmucTHMueCcK 
raubBaHometpa. OqHako pu paGote c OasMcTH4eCKUM TasIbBaHOMeTPOM 3 
YUTeIbHa OObCKTHBHAA OlWMOKa, a NOfCueT pesyJIbTATOB U3MepeHHit 3aHUM 
MHOrO BpeMeHH. B cBa3H C 9THM HaMM Obl paspaOoTaH uHTerpaTop, pé 
CTPHPYIOULHH MOPIOMeHHY!O SHEPrHiO 3a KaxKbI UMMyJbc u CyMMUpyroului 
3a BCIO Cepuil0 uMIlysbcos. Murerpatop paOoraer no cxeme npeoOpa30BaHHA KC 
YeCTBa SJICKTPHYeCTBA B HMMyJIbCe TOKa B CHIHaJ, AMTeEMbHOCTb KOTO 
ABJIAeTCA PYHKUHeH AMMJINTYAbI TOKa. 

IIpunmun yelictaun MHTerpaTopa CBOMMTCA K clenyromemy. Mnyspe yi 
PCHHbIX 9JIEKTPOHOB, HOTIOMeHHbIM B PeaKILMOHHOM sueliKe, C MOMOLLbIO I 
THHOBOTO 30H1a OTBOAMTCA K emKocTH C, paspsxKaemol compoTuBmeHHenM R. ¢ 
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HA PaspAAKM YCHJMBaeTCA H MepeBepTHIBaeTcA Mo (base ycuJMTeemM-cba30uH- 
IPTOPOM HM MocTyNaeT Ha Cezsmee pete — Tpurrep H1murra. Tpurrep Lmurt- 
| BbIaeT MPAMOYTOJbHBIM CHIHAJI, AJIMTeIbHOCTb KOTOporo ABJAeTCA yHK- 
(eH aMIWVIHTyAbI AMNYJbCa 3apaAaKU emMKocTu C. OTOT curHaw Noyaetca Ha cxe- 
7 BOPOT, KOTOPad MpomycKaeT curnabl U3 reHepaTopa (bukcupoBaHHOM 4a- 
OTbI B OTP€30K BPeMeHH, PaBHbI JIMTEJIbHOCTH IPAMOYYFOJIbHOrO CHrHasa, MO- 
maioulero c Tpurrepa Imurra. IIpomenime yepes cxemy Boport ummy.bcb re- 
patopa uKcHpoBaHHOH uacTOTDl 
MCTPHpytOTca WepecueTHLIM — yc- 
policTBoM [IC-10000. Kpome Toro, B 
keme peycMaTpuBaeTca CyeTYHK 
cla UMIyJIbCOB TOKAa, Mpulenmux 
uuterpatop. Ilapamerppi umnysb- 
: @opMa —NpsAMoyroJIbHas, JWu- 
JIbHOCTh — 5 pceK, TOK 3a HUM- 
yabc — 100—120 ma, mowtHocTb 
y3bI — 0 10?? 9B/mMu-cek (pu 3HeEp- 
1m 0,9 m9B). M3menenve MmoutHocTu 
D3bI HMMyJIbCHOrO U3JIyYeHHA Jo- 
rurasiocb BapbHpoOBaHveM HakaJia 
aToa. Puc. 2. Cxema ompbiTos m0 onpezenennio G (Fe**). 
IIpu ompefesieHuH BentuunHb! /— sauelika creKiauHaa c MemOpanol, 2 — 6e- 


(Fe**) IIPHMeHAMaCh [BaxkLbI Nepe- PHJWIMEBOe BBITYCKHO€ OKHO YCKOPHT@JIbHOH 
TpyOKH, 5 — WTOPHbIM 3aTBOP MH KOHTAKTbI 3a- 


eee) SONS Peak THBbl Obl JocTa- nycka MMMNYJIbCHOH cxembl, 4— ycuuuTeb-a- 

DNGHOH CTelmeHH UHCTOTHI. O6ny4eHHtI0 30HHBepTop, 5— tTpurrep Ilmurra, 6— cxema 

omBeprasca 3-10-23 M PpacTBOp CcOJIH  BopoT, 7 — renepatop PUKCHPOBaHHOH YaCTOTHI, 

lopa B 0,8 N H,SO, 6e3 yo6aBKu u 8 — cueTHaa cxema, 9 — MexaHHuecKHH CueruHK 
es 3 umMmyabcos, JO — nepecuerHad ycTaHOBKa 

noGasko 10°? M NaCl. Tpex- TIC-10000 

aJIeHTHOe *Kesle30 OlpeyeJIAJIOCb 

ekTpodotometpuueckH. Besuunna 

omaspHoro Kosdduuuenta gsKcTHEKUMH Fe*®* B 0,8 N H,SO, px 304 Mp 

PHHUMasacb paBHon 2170 (npu 24°) (°). B pacuerax y4uTHIBaslocb U3MeHeHHeE 

KosPPuUNeHTa SKCTHHKUHH C TeMMepa- 

typo (0,7% Ha rpagyc). PactBoppi 00- 


J 
1) 
| 
| 


Taoauuna 1 q s 

JyuaJIHCb B CTCKJIAHHOM AyelKe CO CTeK- 

3 | JIAHHOH MemMOpaHoH (TOHHa MeMOpaHbl 
g g a oxos1o 100 p). 

fx ne: 25 sik oe Ha puc. 2 npuBegena cXeMa OMBITOB 

89 wouei/100 9B 35 oe lO H3MepeHHto BeHuHHE! G(Fe**) npx 

a= iS Pa3JIMUHbIX MOWHOCTAX Josbl. Benuuy- 

25 = 5 Ha MOrouleHHO pacTBopom cbeppocyIb- 


cbata SHeEprH ONpesesAach U3MepeHH- 


o ae dekh ae ba €M 3JIEKTPpOHHOFO TOKa B pacTBope NpH 
8-102] 14,2441,5 |} 1,5-10%3 10.10/5 MOMOMLM MaTHHOBOFO 30H4a, BIlaAHHOTO 
»1-1072; 13,4+0,6 B AUCHKY, H ONMCAaHHOrO BbIWe HHTerpa- 
e102; 11,74-1,0 Topa HM MepecueTHoro ycTpolicrsa. Tou- 


Has OLleHKa MOTepb 9HEPrHu MPH Mpoxo- 
2KJCHHH IJICKTPOHHOLO Iy4ka yepes MemO- 
i pany A4eHKH OCyMeCTBJIAacb Coco6oM, 
MucaHHbIM Hamu panee (°). BemmunuHa uv POpMa UMIyJIbCOB KOHTPOJIMpOBaslacb 
akKKe OcIMJorpapuyecKHM MeTOJOM. 

B tao. 1 mpuBexenbi onpemeiennple Hamu 3Ha4eHua G(Fe**) np BbICOKAXx 
loltHOcTAX nosb. Kaxkmoe 3Hauenne G(Fe**) apmaetca cpequum u3 8—20 usMe- 
eHuit. B 3aBMCHMOCTM OT MONLHOCTH RO3bI pacTBopH! OOyyanucb 1—10 9neKT- 
OHHbIMH UMIlysbcamu (c 9Heprueli 0,9 M3B). 

Kak moKa3pipaloT qanupie Tab. 1, Bemmuuna G(Fe**) 3ameTHO yMeHbllaeTcs 
IPH yBeJIM4eCHHH MOLHOCTH JO3bl, HauHHasd C MOWLHOCTeH 703bI~ 10?” 9B/Mu- ceK. 
IpupeqenHat B pa6ote (2) BemmuuHa G(Fe**) = 14,3 uoua/100 9B pu 
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* G(Fe®+) mpu sto MomHocTH JO3bI 
Npeyesaica Hamu pauee (8). 


MoUHOCTH jo3br ~5-102% 9p/ma-ceK, MO-BAAMMOMy, HECKOJIbKO -3aBbIlll¢ 
(ObiITh MOxKeT, KaK OTMEeUAJIOCb BbIIMe, BCJIEACTBHC 601bUIMX «TEMHOBbIX» TOKO 
[lostomy Mpu MpoBeyqeHHu XMMHYeCKOM NOSHMeTPHH C HOMOMLbIO cheppocy Jb 
HOH OSUMeTPHYeCKOM CHCTeMbI HEOOXOMMMO YUHTHIBATb 3aMeTHOe MaQCHHe 31 
yenua G(Fe®*) B cayyae BeCbMa BbICOKMX MOLLHOCTeH OSI. p 5 

B nactosilee Bpema oOmenpuHato (°), YTO BCMeNCTBHe KpaMHe Mason KC 
WeHTpalluu ByXBaJIeHTHOTO %Xede3a B OZHMETPHYECKOH CHCTeMe H_ BbICOK 
payHallwOHHO-XHMUYeCKOH YyCTOMYMBOCTH CepHOM KUCJIOTEI MpAMOe eHCTE 
W3IYYCHHA Ha PaCTBOPeHHOe BeLeCTBO HHYTOXKHO MaJO, HW MOSTOMY OKHC. 
nue Fe?* mpovcxoguT 3a CueT MpOAyKTOB paqMOJIH3a BOLI. STH MIpoOyKTbl Bi 
YMOJelicTBYIOT C JBYXBaJICHTHbIM Kese30M M MOJIeKY JAP HbIM KUCOPONOM, TIF 
CyTCTBYIOUUM B pacTBope, CJleLy!OuluM OOpasom: 


Fe?+ + OH > Fe®++ OH, 


H + O2 > HOs, 


HO, +-Fe?+ > Fe?+t + OH + OH , 


H+ + Fe + HO, — Fe + Hz0z. 


Orcioga G (Fe®*) =3Gy + Gon + 2Gu,o,, rhe’ Gu, Gon MU Gu,0,— BBIXO, 
COOTBETCTBYIOINMX IpOLYKTOB paMOM3a BOP. 

C pocTOM MOULHOCTH O3bI YBeMMUYMBaeTCA BePOATHOCTh peKOMOMHAIL 
pagukanop H nu OH, oOpasyiomuxca B pesyJbTaTe pafMomH3a BOMB, | 
cueT TepeKPbIBAHUA TpeKOB HOHM3NpyloulMx yacTu: H -+ H—H,; H + OH 
—>H,O; OH + OH-+H,O,. Sto fomKHO TpuBecTu K BO3pacTaHHioO Gy,; 
Gu,o, H yMeHbuenuio Gy u Gon, T. e. K YMeHbINeHMIO BeIMUMHbI G (Fe**), 

Kak lOKa3bIBaloT pe3yJIbTaTbI HacTOAMeH padoTbl, G (Fe?) yMenbitiaerT 
HauwHad C MOWHOCTH Jo3bi ~ 107? 9B/Mia-ceK. B CBA3H C 3THM MOXKHO TPG 
NOJOXKUTb, YO B BOAHBIX PacTBOpaX IIpH TaKHX MOM[HOCTAX JO3bI CTAaHOBAT. 
3aMETHLIMUM 3(p(eKTbI, CBA3AHHbIE C TepeKpbIBaHHeM TPeCKOB MOHM3MPYIOuy, 
yacTHil. 

He ucKm10ueHa BO3MOX%XKHOCTb, YTO BbICOKME MOMIHOCTH JO3bI OKa3bIBak 
BIHAHMe Ha peakiMio (2). OgHako [IA pelieHua 3TOTO BOTIpOca, a TaK> 
JIA KOJIMYCCTBEHHOH OWCHKH BeIHUHHbI YMeHbIUeHHA Gy HU Gon MPH BbICOK} 
MOULHOCTAX JLO3bl HEOOXOAHMEI JlasbHeliMe HCCeLoBaHHsA. 


VWuctutyt dusnyeckoli xumun Iloctynu0 
Axayemun Hayk CCCP 25 IX 1959 


UWMTHPOBAHHAS! JIATEPATYPA ! 


1H. C. Sutton, J. Rotblat, Nature, 180, 13382 (1957). 2% J.P. Keem 
Radiation Res., 6, 424 (1957). SA] Ke ll mivaetsy fl Ae) eras y HOB, Vi 
AH CCCP, OXH, B nevata. 4. A. Tl aasyuos, M. T. Ky3pmun, COop 
Bcecoro3H. copelll. mo paqualMonHolt xumun, M3q AH CCCP, 1958, crp. 324. ® R. H. Sch 
ler, A.O. Allen, J. Chem. Phys., 24, 56 (1956). € A.O. Aaaeu, C6opu. Jor 
HHOCTPaHHBIX yueHbIX Ha )KeneBcKOl Kontepenunu, M., 1956. 
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Joknsagp Akanemunu Hayk CCCP 
1960. Tom 130, Ne 5 


PHSHYECKAA XUMHA 
E. T. JEHHCOB 


HOBAS PEAKUMS 3APO)KAEHHS ILENEW B )KUAKO®A3HOM 
; OKHCJIEHHH 


(ITpedcmasaeno axademuxom B. H. KoxOpamoesoim 9 X 1959) 


CkopocTb OKHCJIeCHHA Kak IeMHOoro Mpolecca 3aBUCUT OT CKOPocTH O6pa30Ba- 
A CBOOOJHBIX paluKasoB. B pa3BuBllelica peakilMH OOpa30BaHHe CBOOOLHBIX 
AMKaJIOB MPOWCXOMT rlaBHbIM OOpa30M 3a CUET MOJIEKYJIAPHbIX MpOMexkyTou- 
IX IIPOLYKTOB, B YaCTHOCTHrusponepeKuceH. Ilo cpaBHeHHIO c pa3sBHBIIMMCA 
MCJI€HHeEM CKOPOCTb HHMIMHpOBaHHA Welle B HauaJIbHbI MOMeHT peaKkIlHH 
JeCATKH HW COTHH pa3 MeHbIe HW NO NopsAKy BemMuMHbI cocraBssaer 10-9 ~— 
-10°* moab/a-cex. HauaibHaad ckopocTb MHMIMupoBaHusa ene omnpese- 
eT MPOMOJMKUTeIbHOCTh NepHola MHAYKILMH. 

B HauaJIbHbI MOMeHT peaKILHH B OTCYTCTBHE HHHILMMPyIOUlMX areHTOB 3a- 
WKeHue Wee MOXKeT NPOWCXOAMTb TOJIbKO 3a C¥eT MCXOMHOrO BellecTBa RH 
pacTBopeHHoro KucIOpoza. CBoOoHble paluKaJbl B IpHHune MoryT o6pa3o- 
HBaTbCA IyTeM MeAJICEHHOHM AMCCOWMalHH UCXOMHOrO BelllecTBa NO HanOoulee 
aObIM CBA3AM, HallpuMep cBa3amM C—C, SHepruad pa3pbIBa KOTOPBIX COCTAaBJIA- 

60—80 kkan/Momb. CkopocTbh o6pa30BaHHaA CBOOOAHBIX palNKaJIOB 3a 
eT J[MCCOlMMalluu BellecTBa c 9HeprueH cBa3H 60 KKas/MOb cocTaBsIAeT 
8yomb/a-cek (¢=140°,[RH]=l10moamp/n), T. e. oveHb Mama. 3a peqKuM UC- 
MOUCHHEM JMCCOMMaLHA HCXOJHOTO BEILeCTBA HE MOXKET CJLY KUTbCKOJIbKO-HHOY Ib 
I@CTBEHHbIM HCTOUHHKOM CBOOOJHBIX PaWKaJIOB B peaKUMAX OKHCJICHHA. 

BumoviekysapHaa peakuua Mexny RH u O, 

RE Op Keer Og Gy (1) 

JideTCA B HaCTOAMLeEe BPeMA OOIeENPH3HaHHbIM HCTOUHMKOM CBOOOJHDIX 
JUKaIOB B HauaJIbHbIit MOMeHT TepMuyYecKOrO oOKHCJIeHuA (*). Ecam 970 
eHCTBUTCJIbHO Tak, TO peakiua RH-+ O, JomKHa OOecneYMBaTbh Take CKO- 
CTH OOpasoBaHHA CBOOOAHHIX PafMKaJoB, KOTOpble HaOOMaloTcA Ha OMbITE. 
enmunnnt W,, ompesesenupile MeroyqoM wHTHOMpoBaHHA (*), H3BeCTHbI JA 
ala pemecTB (Ta6m. 1). 


TaOaunma 1 


Ckopoctu 3apoxKjenua weneli B peakIMAX 2KULKOasHoro OKUCJeHUA 


Wo Bos JIut. 
BeulecTgo T-pa, °C MOJIb/J1-CeK KKaJI/MOJIb HCTOUHHK 
Beu3anbyeruy 5 Deo Ome 11,6+1,5 (3) 
 Tlekanasb 5 Be10r2 15,6+4 (4) 
I[uksorexcan 140 4,6-410-8 (2) 
H-J],ekaH 130 43-4078 (5) 
TerpauH 110 apie Ome (8) 
I[ukmoreKkcaHow 120 2 AO 33,5+1,5 


OueHuM'cKOpocTH 3apoxKeHHA Welle NO peaKItHu (1) uw conocTaBuM ux 
ONMITHLIMA BeMMUMHAMH. DHoTepMuuHOcTh peakwun (1) paBya gq; = Qr—-n — 
-Qu_0,, Qu—o,» = 47 KKan/Momb (") A qi = (QRH — 47) KKaJI/MOuIb. DHeprua 
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akTuBaunuu E = g,-+eq1, Tak Kak &, M0-BHAMMOMY, HEBeJIMKO. Crepuueck# 


(bakTOp [Wit OUMONeKYJIAPHDIX peakUM B 2KULKOH (pase COCTABIACT sea 
nopaaka 10-?— 10%. Ipumem B Hallux pacdeTax CTC Day (pakTOp ni 
KouctaHta CkKopocTH peakiHH (1) papHa 10-10 exp (— q/R ) | 
=108%exp (—q,/RT)/Momb -cek, a CKOPOCTb OOpas0BaHHA PaMKaJIOB HO STOH Pe 
mun pasHa Wy = 2-10* exp (— qi/RT) [RH] [O,] Momb/a-cex. Tas Bplyuncsie 
CKOPOCTH HeEOOXOAHMO 3HaTb MPOUHOCTh paspbIBaeMOH CBA3H Open, [Oz], u[R 

B cayuae Gensambyeruga sHeprua C—H-cBasu B avlbMeruqHou rpyne 
coctaBuiset 78 KKas/MOuIb (*), [RH] = 2 moub/a, [O,] = 4-10 ‘ MOJIb/ J, ¢ Jk 
g1 = 78 —47 =31 xKkan/Momb, W)=2-10° exp (—31000/RT).2-4-10% 
= 107% momp/n-cex. J\ia MeKaHoBoro aJibjlerufla Qr—H MOXKHO MIpPHHs 
TaKoli Ke, KaK B alleTaibferuge, rte Qr-n = 80 kkaJl/MOomb (‘), [RH] = 
[O,] = 4-107, t = 5°, qy= 80 — 47 = 33 Kkan/Momb, W)= 6-10 * Monb/a-ce 
B wuksorekcane mpounocts C—H-cBa3u mpumMem paBHot 88 kkaJ/MOJ 
a cTepHueckHii qbaxktop 10°, Tak Kak B peakIMH MOryT Yy4aCTBOBe 
12C — H-cpaseli, [RH]=10, [O.]=10, t= 140°, gq, = 88—47 = 41 kkan/moJ 
W,) = 5-107 momb/n-cex. Y x-fekaHa Qr-n = 89 xkkaul/Monb, [RH] = 
[O.] = 10-2, ¢ = 130°, gq, = 89 — 47 = 42 Kkan/Monp. Crepwueckuh cakTc 
Kak H B Cylyyae WMKsOreKcaHa, IpHMeM paBHbIM 10°-*, W) = 2-107" monb/a-ce 
IIpounocts a C—H-cpa3H B TeTpasIMHe MOXHO MPHHATH TaKOH Ke, KaK 
aTu6eH30e (8), Qep-H=75 Kkan/Monb, [RH] =7, [O,] = 10, ¢= IM 
g, = 75 — 47 = 28 kxan/Monb, Wy) = 2-10°'° monb/a-cex. B uKmoreKcaHo 
Qp-n = 85, Wo = 2-10" monb/n-cex. 

PaccuntanHble BesMuMHbI Wy Halo pacCMaTpHBaTb KaK OPHeHTHPOBOUHb 
IIpu 10m cuenyeT WMeTb B BUAY, YTO B pacueTaX OblJIM CO3HATeJIbHO B3A’ 
MMHUMaJIbHble 3HayeHHa Jaa E (© = 0) w pa3syMHOe MaKCMMaJIbHOe 3HaueH, 
aia crepuyeckoro (baxtopa fy. TeM caMbIM Obl NOJlyueHLI pasyMHbIe MaKC 
MaJIbHbI€ BeJIMUMHD! Jvid Wo, KOTOpble OKa3aJIMCcb TeM He MeHee Ha 5 — 
MOPAKOB MCHbINe SKCIHePHMECHTAJIbHbIX 3HayYeHHH W,. Takoe OrpoMHoOe pacxo? 
WeHve Me2XKYy OMbITOM H pacueTOM He MOxKeT ObITe Pe3yIbTATOM OLIMOOK 
olleHKe sHayeHHi E fy; OHO CBMJeTeILCTByeT OCYIeCTBOBaHHM B MCXOJH( 
cuctee RH-+O, apyroro, ropa3qo 6onee MOMHOrO HcCTOUHUKAa CBOOO {HE 
paluKaJos. | 

Takum HCTOUHHKOM OOpa3s0BaHuA CBOOOAHEIX paHKasIOB MOKeT Cy 
TPUMOJeKYAAPHAA PeaKIMA Me%K LY HCXOAHBIM BEILECTBOM MH KUCOpOLOM 


RH + O,-+ HR— Re 4 HO, + Re — qp. ( 


92 = 2Qr-n — Qu-n + AHy,0,, Qu—n = 103 KKan Momb. 

Bemmunna AHy,0, 3aCyKUBaeT CrelvasbHOro OOcyxKeHus. Crporo roBop: 
HeEOOXONMMO PacCMaTpuBaTb OOpasoBaHHe MepeKucH BOZOpOya B MaHHOM pa’ 
TBopuTese RH, rye sHTatbiuaA oOpasopaHuA epekucH BOgoposa paBr 
AffH,0, (ras) + AH pacts. Tak Kak Temuiora pactsopesun H,O, B opraHvueckk 
PacTBOPHTeAX HeH3BECTHA, TO B TepBOM TpHONMKeHHM MOXKHO pHHA 
TelOTY OOpasoBaHUA %XUPKOH Tepekucu Bomoposza —AHy,0, ox) =45 KKaJI/MOI 
34 BbIYeTOM TeIJOThI OOpasoBaHHA BOOpOnHOH cBaAsH 4 KKaJ, Mod 
g2=2 (Qr-ny—72) Kkan/momb. Hertpyquo y6eqursca, To peakuua ( 
SHepreTHuyecKH Topasfqo Bbirowuee, yem peaxuua (1). Hanpumep, a 
Q = 90 kka/Momb 9g, = 43 Kkan/Momb, a gg=36 KKan/Monb: mana Q: 
= 80 kKaJl/Momb q, = 33 KKaJI/MOJIb, & Gg = 16 KKaJI/MOJIb. 

TpuMOueKYJIApHbIe CTONKHOBeEHHA B XKUKOM (pase TipakTwyecKH Tak 4 
YaCTbl, KaK WH OMMOJIeKYJApHbIe: OTHOWMeHMe UHCNA OMMOJICKYJIAPHbIX CTOJIKH 


a 1011 [RH] [O 10 

BeHHH K TPHMOJIEKYJAPHbIM PaBHO iow RAP IC = RW] ; npu|[RH)=2 monp 
OHO paBHo 5, mpu [RH] = 10 monb/n papyo 1. OnepreruyecKan BbIrO,HOC’ 
peakuuu (2) u BbICOKad uacToTa TPUMOJIEKY JIAPHBIX CTOJIKHOBEHHH B XKHIKC 


(base TIPpHBOAAT K TOMY, 4TO CKOpocTS peakuwn (2), Kak mpaBuso, ropas; 
BbIINe CKOpocTH peakiMH (1). 
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ConocraBuM CKOpocTb TPHMOJeKyJApHOll peakUMH c BenuUMHAMM Wo u3 
TibiTa. Sueprua akTuBallud FE =q,-+-eq. Crepuueckuii cbaxtop. aaa 
MMOJICKYJIAPHOK peakilMH OyfeT MeHbile, eM AA OumoseKyvsApHoii. 
ak MS3BeCTHO, CTepHueckuli (bakTOp BbIpawKaeT BePOATHOCTh ‘Oro, 4TO 
OoraTbIX sHeprveli CTONKHYBIUMXCA MOJeKyaX OMpeyeseHHad ee dactD 
Oulblan, uem E) JloKaMsyeTcA Ha CBA3AX, PBYLIMXCA B 9/IeMeHTapHOM 
KTe. OJHOBpeMeHHaA NOKaIM3alNA SHepruu Ha yByx C— H-cBa3gax B TByX 
onekyax RH, crankuBatouuxca c O, mpesctaBsner codoli cmoxHoe cobbI- 
we. BepoxstHoctb Takoro co6biTHA paBHa MpousBexeHHIO BeposTHOCTeH sOKa- 
MsallMH SHeprHH Ha KaxK JOH u3 pearupyroux C— H-cpaseit. Tlostomy 


TadOmuta 2 


ConoctaBuieHHe SKCNe€PHMeHTaJIBHEIX H pacdeTHbIX BeAMUHH 
Wo (momb/s+cek) 


’ 


BeecTBo | W, “3 onpita | pee ay ee ERO ee 
Bex3aibyeruy 3,5-10-8 40-18 8-10-7 
Jlekanasb 5-10-98 6. 410-20 4-10-9% 
Luknorekcau 4,6-10-8 5-10-18 40-8 
n-Jlekau deehoal Oe 2-10-45 8-10-48 
IJuKsorekcaHon Pato NO 2 On* 3-10-10 


TlepBOM IpHOH2KeHHHM MOXKHO NoONOxKUTb f, = fi-/, = fj. Tak Kak MbI MIpH- 
uManu f,;= 10%, to f,=10°% (wu 104 aaa fekaHa wu UnKsJoreKcana). 
LKOPOCTb TPHMOJIEKYJIAPHOH peakuwH paBHa W, = f,-2-10*° exp (— E./RT) x 
RH}? (O,]. Beauguypt Qr-n, [O.], [RH] u ¢ Te xe, 410 uw B NpesbiAyuux 
acuetax. [lonyueHHble myTemM pacueTa BeHMuMHbI Wy conocTaBseHbI B Tabs. 2 
ONbITHBIMH JaHHbIMH HM 3Ha¥eHHAMH W, no peakuun (1). 

PaccmotpeHue TaO. 2 noKa3biIBaeT, ITO BeHUMHbI Wy, paccCuHTaHHble 10 
eakiHH 2RH + O., He CHJIbHO OTJIHUAIOTCA OT SKCICPMMEHTAJIbHbIX 3HAYeHH 
Bceero Ha 1—2 nopsaqKa WH TONbKO B CuyYae MekaHa Ha 5 nopsgzKos). IIpu 
TOM HajflO MMeTb B BUHAY, YTO BeHUHHE! Woy, BEIMHCeHHbIe 10 peakuuN (2), 
€CbMa UYBCTBHTeCJIbHbI K OTKJIOHCHHIO IIPHHATHIX HAMM 3HaveHuii Qruy HU fs 
T MCTHHHBIX. Oun6Ka B Qr-H Ha 2 KKaJI/MOJIb BefeT K omMOKe BE Ha 
KKaJl/MOJIb WM K owwOKe B W, Ha 2 nopagzka. Jlwana30H u3mMeHeHHH 7, 
exuT oT 107% no 10°17. Tlostomy, yuuTbiBan mpHOsMxKeHHbIM XapaKTep pac- 
eTa, pacxoxKJeHHe Mex Y OMbITOM HM pacyeToM BCcero Ha 1—2 nopsyKa 
jlehyeT CuHTaTb XOPOWIMM coBnayeHvem. CneayeT OOpaTHTb BHHMaHHe TakKe 
Ha TO, 4TO paCCuMTaHHble NO peakiiMH (2) sHayeHHd Wp  B OMHUX CJyYaAX 
Ombile (6eH3aIbaeruy), a B JpPyrHX MeHbUIe, YemM B ombiTe. Kpome Toro, 
eakuua (2) faer sHayeHua EL, lpakTwueckH coBmayalollue C 9KCIepHMeH- 
aJIbHBIMH BeJIMUMHAaMM JIA OeH3asberufa u WeKaHOBOrO aJbJerusa. 

C TpuMomeKyJAPHbIM M€Xa@HH3MOM 3apo%xKJeHHA Were XOpOLloO CorsiacyloTca 
WHeTHYeCKHe JaHHbIe O MPONMOPUMOHAabHOCTH MeK]Y HavaJIbHOH CKOPOCTbIO 
yKucNeHHA uM [RH]? (°,°). CkopocTb oKuCIeHHA, Kak USBECTHO, paBHa rnc 
=k [RH] [RO,-], upu KBaqpaTu4HoM obppipe meme [ROz°] ~ Wi, m0 peakiuu 
2) W,~[RHI?, orkyga V)~[RHI]®. B uexoroppix cayyaax HaOsmofaeTca 
ABHCHMOCTb V,~ [RH], Koropad Ha Meppbll BSriaf CBUeTebCTBYeT B 
lomb3y peakunu (1). OgqHaKo TOUHO Takad 2%e 3aBHCHMOCTb OyseT HaOvIO- 
[aTbCA MW MPH MHUILMApOBaHHA ene MpuMecbiO BelllecTBa (HallpHMep, Mepe- 
HCH), pactiafjaroulerocaA Ha cBOOOJHbIe paMKaJIbl. 

PesioMupysl BCe CKa3aHHOe BBIllle, CleyeT MOMYePKHYTb, YTO Mpefaraemaa 
} HacToslel padoTe TpuMoseKyApHasd peakituA 2RH + O, xopoulo corviacyeT- 
A C HMECIOUIMMUCA OMNbITHBIMH aHHbIMH. Ecrb Bce OCHOBaHHA MOJlaraTb, YTO HMCH- 
1O 9Ta peaKWMA, a He peakuua RH -+ Og, ABMAeETCA PlaBHbIM MCTOYHHKOM CBO- 
OMHbIX PaMKaJIOB B HavaJIbHbIli MOMeHT %KUAKOasHoro OKUCJICHHA. Becbma 
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BePOATHO, YTO B Cylyuae BeeCTB C JerKO pBylwuMuca C—H-cBa3amu (auibyer 
jet, 1,4-qMeHoBble yruepogoposnl, 1,3-qupeHuJlaKaHbl) 9Ta PeakUMA OCTaeT 
rlaBHbIM HCTOUHHKOM CBOOOAHDIX PpasHKaJIOB HU B Pa3BHBIMeMCA OKHCJICHH 
ycleWIHO KOHKYpHpys Ip HeBbICOKHX TeMMepaTypax C OOpa30BaHHem CcBO6O 
HbIX PpayMKaJIOB 3a cyeT MepeKkucel. 


VxcTuTyT XHMuYeCKOH (bHu3HKH Ilocrynu10 
Axkayemun uayk CCCP 2 X 1959. 
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ST Ay ln otles; "He Ware v, 1 lemme roc: Roy. Soc., A218, 175 (1953).* Hi RAG 
per, H. W.. Melville, J. Chem. Soe, 195i.) 1984) >. i.salls wi mione 
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Horuaye Akagemuu nayx CCCP 
1960. Tom 130, Nb 5 


PHSHIECKAA XHMH fl 
M. ®. KA3AHCKHH 


AHAJIM3 ®OPM CBS3H UH COCTOAHHA BJIATH, norJIOW,EHHOM 
AMCHEPCHBIM TEJIOM, C NOMOLIbIO KHHETHYECKMX KPHBbIX 
| CYWKH 


(ITpedcmaenreno axademukom IT. A. Pe6burndepom 8 X 1959) 


Cyulka ABJIACTCA CJIOXKHLIM HE TOJIbBKO TeMJOTeXHHYeCKUM, HO HW (PH3HKO-xXH- 
WYeCKHM IIPOWeCcCOM, 3aKOHOMePHOCTH KOTOPOrO 3aBHCAT B TMepBy!O Oyepesb 
T pa3iMunA (OPM CBA3H HM COCTOAHHA B Tee NOrMOWeHHOH Baru. Bausuue 
OPM CBASH BJlarM Ha Mpollecc CyWIKH HaHOovlee HarIAHO OTOOpamkaetca Kpu- 
bIMM KHHeTHKM cylKu ('~*) — TepMorpaMMol cylIKu, MpescTaBusaioulel Kpy- 
yiO0 U3MeHeHHA TeMMepaTypbl cyluMoro ToHKoro (1—2 mM) o6pa3ia BulaxKHOro 
ellecTBa, H KPHBOH CylIKH — KpHBOH yOblIM Beca Toro *Ke Teva. 

Ha puc. | npeycTaBsieHbl THNMUHbIe WIA pasHblX py Tel KHHeTHYeECKHe 
puBble cyuiku. TepMorpaMMbl CYWIKH 3allMCbIBaJIHCb C NOMOMIbIO CaMOMMLly- 
lei alinapatyppi (°) B 3HaveHHAX 
a3sHocTH Temilepatyp AQ cyum- 
oro BelllecTBa H MocTOAHHOM TeM- 
epaTypbl OKpyxKatollero ero BO3- 
yXa, a KPHBble CyIWIKH—B BeJIMUH- 
ax W — seca 3aKJIOUeHHOM B Te- 
e BularH. 

[lepey onbiToM o6pasiibl yBulaxk- 
ANMCb BOJOH 0 NOJIHOM Bularoem- 
OCTH, Ip 9TOM Hal MOBepXHO- 
TbiO CyWMMOrO BelllecTBa B KIO- 
eTe BCerla HAaXOMMJICA HesHaUH- 
SJIbHbIM CIO CBOOOAHOM 2KHKO- 
ru. [lostomy cyuika oOpa3ilos 
ceryla HauHHaNacb c UCciapeHHsa 
SNMIIKa CBOOOLHOH BOJIbI, B CBASH Puc. 1. Kpuppie KHHeTHKH CylIKu. TepMorpaMMbi 

geM Ha BCeX TePMOrpaMMaxX — cymxu (/, ///, V) uw kpueere cyuiKu (//, IV, VI) 


MeeTCH BepXHHH TOPH30HTAJIbHbI YBuIaKHEHHBIX BOOM TOHKAX OOpa3snoB rpyCono- 


GaCTOK, OFPaHHueHHbI Mowox*Ke- puctoro (/a), KOMMOMLHOTO KanvANApHONOpHcTOrO 
é (1/6) 4 TomuKanusaspHonopucroro (/é6) BemecTBa. 


HeM CHHYy JAP HOH TOuKH 1, COOT- W — snarocozepwanue, AQ — Temnepatypa, 
eTCTBYIOINMH UWCMAaApeHHtoO cBo6o,- vT — Bpema 


OM %KMKOCTH. 

Ilpoexrupya CHHryJApHble TOUKH TepMOrpaMM Ha COOTBETCTBYIONIMe KPUBBIe 
yliKH, MO2KHO OMpeeMTb BaKHOCTb CylIMMOrO BelllecTBa B TOM WIM WHOM 
AHrY AApPHOM TouKe (cm. Ta6. 1). Lia cpaBHenua B Ta6s. | BHeCeHbI 3HaveHHA 
marocoylep*KaHuA TeX xe BellecTB, NOJyYeHHbIe HaMH APyrMMH MeTOsaMH, 
Takx%Ke 3aMMCTBOBAaHHbIe H3 JIMTepaTyPHbIX HCTOUHMKOB (°,’). 

TepmorpamMa cylIku KBapliesoro mecka (/a ua puc. |) Mo Busy Hu Mouoxe- 
MIO Ha Hel CHHTYJAPHbIX TOUeK THMMYHA WIA CYWIKH rpyOonopucTHIx Tel, pH 
yIMIKE KOTOPbIX IIPOHCXOAMT HUCMapeuve KaMMJJIAPHOM Bar U3 NOP pawHycom 
ybuie 107° cm. Mer noKka3aau (?), sto BlaxKHOCTh rpyOoxMcnepcHoro Bellle- 
‘Ba B HepBO CHHTYAAPHOH TOUKe TepMOrpaMMbl COOTBETCTBYeT MaKCHMaJIbHOH 
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Ww, 40 


BularOeMKOCTH ero (BulaxKHOCTb HAMOKaHHA), BO BTOPOH TOUKe — Hauasy HCH 
PeHHA CTHIKOBOM BOLI, pactosOx*KeHHOH B BHC pasoOUleHHbIX BOMHBIX MaHKeTd 
B MeCTaX CTbIKa OTICJIbHbIX 3epeH MecKa, H B TpeTbeH TOUKe — HCMMapeHulo CTE 
KOBOli Bulard B TOT MOMe€HT CYyIKH, Kora KPHBH3Ha MCHHCKOB BOJHBIX MaHK 
TOK CTaHOBHTCA MeHbule 10~° cm. I 

Ta6O mH awe 


Ro 
IlubdbepenuvambHoe BularocoyepwKanve OT Beca Cyxoro BelllecTBa MpH 20 — 25 
MO OMpexeeHHio pa3sHbIMH MeTOJaMH (B MpoleHTax) 


a 
KomuuecTBo Buara MOHO, 
M pOupo- 
rarpocronade: |} ManeRMastays he ae 
= = ‘ 5 = 

Cpasyroimlee Bulary S - Es & i | & 2 & > | > : ze to = 

igs ee | £8 | 28) 88 | Se |eep| ee] 8S | oe 

2. og ae os zo sYH] oO oo oo 

ae) ae = 9 & > Sip a2o| &2 ae) =e 

of | ef lei 28a) ee eehenee |e an 

AncopOeuTH 
CunuKareb MCM DANO [EOL OM lomo — — ee lean 722 8, 
Cumukaretb KCM 305 DIOL On Ado =~ <= — |18,3]| 8,1 8, 
CunuKkaretb BXK2 Cys COM tee(etO) 97/0) — — — 6,6} 2,6 on 
CunuKkarentb E ATORO 172. On| 10.0 — — — | 9,8} 3,4 ont 
AKTHBHbIM YroJIb Smell Sh lor | Bei) — — — 4,5] — — 
TouHny 
)KaOuncKkul OeHTOHUT AANA eoe eee D2 — Ree 21,9! — 14, 
IIlbpKescKuii GOeHTOHUT 28,8)| ott —= 20,4 PAO Ti 19,2)21,4) — 14, 
Tlo6uauKkoscKnl OentonuT | 30,1} 34,5 | — DAKO — 18,0) 21,6) — 14,3 
Top6ckui OeHTOHHT — | 23,4} — Ae) — 10,0}411,4] — le 
Uacop-apcKan rina 16,0] 14,8 | — 15,4—7,0 Al 6,5| 6,8) — ony 
Tlontapckan ranuna 17,1| 18,0 | — 6,0 6,3 7,0] 6,0} — 3) 
TlouBu . 
TlepHoso-rmeesaa 13,5| 43/0 1° 7,51 = 8541009 foo eee bit 
UepHo3emuHo-syroBaa ee OR Be0) — 1,3—7,5 | 5,4) 5,3) — 3,8 
UepHo3em MOLLHBIH (aril cis jp 348 — DO — Onde eo ees eee 2, 
Tepuoso-cna6onoz301n- ON PEO Ns 26) — 3, 4, TAN Sol eno 1,8 
craa 
Ilonumepu 
Kpaxmad KapTodejby. (2. SN OA Oe —— lol =o) 35.0) — 1|33,8| — 18, 
HaTHBHbIN 

KenaTuu OZR Oor OL ete = = = W384, 2 29,7 
Arap a Ih esi tla) = — — a= NB || c= PH 
Ilenmono3a cymbiutTHan Oneal am, | = LO == —= | 16,010 = I). 


1 Tepmorpamma npu 43,6°. 2 Tepmorpamma npu 42°. 


Tepmorpamma /6 TumM4uHa WA CyWIKM TOHKHX KOJWIOMAHBIX KalHJWIApHO- 1 
KBa3HKaMHJWIAPHONOPHCTHIX Tel C Ppa3BHTOM TOHKONOpHcToH cTpykTypor 
B HalllMX OMbiTaxX K 4HCJIY TaKMX Ted OTHOCHAMCb PIMHbI pa3vIMUHbIX MUHepé 
JIOB, MOUBbI PasHbIX THIOB, KpaXMaJIl, MyKa, AMYHbIM NOPOWOK, *KelaTuH, arap 
KOKA, We/o03a H Ap. TepmMorpamMbl cyWikv KosoMHBIX Ten (*,4) cocTos 
M3 TOPH30HTAIbHOrO y4acTKa, OrpaHwyenHoro TouKaMu / — 3, COOTBeTCTBY1O 
ukero BPCMeHH HCNapeCHHA OCMOTHYeCKOM BMarH, U HMKHeH S-oOpa3suo acti 
KPHBOH, COOTBETCTBYIOWMEH yavleHHlo 43 Tea rurpocKonuyecKko Baaru. Cun 
ry JAPHBIMH TOUKaMH 4 45 Hy>KHHH yuacTOK TepMOrpaMMbl JeUTCA Ha TPH WaCTE 
COOTBETCTBYIOWNNE BPCMEHH NOCJeOBaTeIbHOrO yAaleHuA MpM cyllIKe u3 Ted 
Bar TpeX BUOB: BarH KalW/WIAPHOH KOHJeHCaLMH 43 MAKpONOp payuyco 
menee 107° cm (rouku 3, 4), Baaru NomuMoneKyaapHoli agcopOunn (TouKH ¢ 
0) M, HaKOHEll, Bar, HaHOolee CHJIbHO CBA3AHHOM C BelllecTBOM — Bularu MC 
HOMOJIeKYJIAPHOH afcop6unn. 
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Tepmorpama / ¢ Tunvuna qua H3OTEPMHYECKON CYUIKH NoMKanNMsIApHO- 
OPHCTOrO BelllecTBa CO CMellaHHOH MaKpO- HW MUKponopucroli crpyKtypow. B ya- 
MX OMbITAX MOJCIbIO TAKUX Te CK TOHKHE COM MOPOWKOB CusmMMKare- 
€M HW aKTHBHOFO yIvid PaSJIM4YHbIX CTPyKTYPHBIX TuNOB (°), CMOUeHHDIX BOJOII 
JM MeTHJOBbIM CHMpTOM. CunrysapHol TouKoli 3, COOTBETCTBYIOMleH MaKCH- 
aJIbHOK THPPOCKOMHYeECKOH BaKHOCTH BeleCcTBa, TepMorpaMMa JleuTCH Ha 
Be WaCTH — BePXHtOl0 H HHxKHIOIO. IIpu 3TOM BepxXHAA YacTb ee NO BUY KpH- 
OH HM MOMOMKEHHIO CHHTYJIAPHBIX TOU€K HeCHTHUHA C TepMorpaMMoli CylIKU rpy- 
OMOPHCTOFO BelLeECTBa; OTHOCHTCA OHA KO BPeMeHH NOCMeqOBaTebHOFO HCHa- 
eCHHA IPH Cylike KanHJIApHoH Bauarn, 
a3JIM4HOH MO CoCcTOAHUIO ee BrpyOnix %46 
OpaX MeXK3ePHOBOFO MpocTpaHcTBa Mo- 
olikoB. HykHas Ke YacTh TepMorpam- 
bl HMeeT S-oOpasuHbili Buz, 10 cbopMe Ta- 
OH Ke, KaK HU y TepMOrpaMM CyLIKH TOH- 
ONOPHCTHIX KOJIJIOHZHBIX BellecTB. Ilo 
BJIAXKHOCTH BeIECTBA KaxKbI yuacToK 
qWKHeEH YaCTH TePMOrpaMMbI  COOT- 
BeTCTBYeT BPeMeHH MocwesOBaTebHOrO 
ucllapeHud rurpocKkonnyeckon Baaru (°), 
)a3IMUHOH 10 PopMaM 4M BAM CBA3H 
é C BelllecTBOM (cM. TaOm. 1). 6 

Takum o0pa3oo, 43 Tpex TepMorpaMM 
cVUIKH, THIMYHBIX JIA pasHbIX rpynn 
IOPHCTHIX TeJI, TepMOrpaMMa MoOJIMK anu 
iApHONOpHcToroO BelecTBa (/6 Ha puc. 1) e 
IBIAeTCA Oolee OOWeH, TaK KaK TepMo- 
‘PaMMbI CYWIKH rpyOonopucTHIX HW KOUJI- 
IOMHBIX BELCCTB BXOMAT B Hee Kak Co- 


-TaBHbI€ YaCTH OAHOK UM TOM %Ke KpUuBOH. Enamnoe | Suepocronevecnoe 3 
[lostomy TepMorpaMMbl H30TepMHYeCKOl cocmonnue COCTOAHUE 
bewecmba Gewecmba 


SyWIKH TOHKHX OOpa3sioB KalluJJIApHo- 


ee ECE Dee AOU ROU OU A Puce. 2. Cxema KHHETHKH MOCJICIOBaTeIbHO- 


10-CPU3N4eCKOH Mpuposbl cwemyeT pac- 
“MaTPUBaTb KaK OHH U3 WaCTHbIX CJly- 
iaeB Bce TOH *e OOuleH TepMorpaMMBI 
-YIUKH NOJIMKaNWJIJIAPHOMOpHcTorO Be- 


ro HCNapeHHA BIAarM MPH CyWIKe TOHKHX Ka- 
IMI JIAPHONOPUCTHIX MaTepHaOBR pas/IMUHOL 
upupomet. J — Ttepmorpamma, JJ — xpuBan 
cylku. Bub CBa3M BaarH: @ — OCMOTHUEC- 
Kad Bara KOJJOMAHOrO Tela HIM Bulara Ka- 


WecTBa, H3 KOTOPOH BbillayaloT OTeJb- 
ible OTPe3KH KPHBOM BBUAY OTCYTCTBUA 
3 CyIUMMOM BelllecTBe BJarH TOrO HJM 
4HOrO Ba CBA3BH. OOuluH BU TepMo- 
‘PaMMbI H30TEPMUYECKOM CyLIKM TOHKOFO 
\Opasita TOTO WIM HHOTO BellleCTBa HM KOJIMYeCTBO CHHIYJIAPHBIX TOWeK Ha Heli 
SABHCAT TOJIbKO OT uddepenuuanbuHo BoOMorsowtarolel cnocoOHocTu 
[aHHOrO BellleCTBa MO OTHOIIeHHIO K Bulare pasHbIX MopM H BUOB CBA3H. 

Ha ocHoBaHHH H3JIO%KeHHBIX CCCOpamwenul Ha puc. 2 HaMH MipescTaBJeHa 
XeMa KMHETUKH CyLIKM TOHKUX MaTepvasOB, HaraqHO MpeycTaBsAatollad o6- 
IMM 3aKOH KHHETHKH MOcseqOBaTeJIbHOrO yaJleHHA H3 MaTepHasa Baru pas- 
IMUHBIX (OPM HM BUAOB CBA3M C BelljecTBOM. CxeMoH MpeycMaTpuBaeTCA BO3- 
AOMKHOCTL yasleHuA H3 Tesla Bar JByX OCHOBHBIX (OPM CBA3H: (PH3HKO-XHMH- 
leckoH WM (v3HKO-MeXaHHyecKOH, MospasyemAeMOM CHHTYJIAPHbIMH TOUKAMH 
‘epMorpamMbI Ha 6 BugoB. K Baare (u3HKO-MeXaHHYeCKOH CBA3H OTHOCATCA 
‘pM BUa KalvJAPHOH BarH, Ba H3 KOTOPHIX MpeACTaBAIOT KallHJJIApPHyto 
SOY, PasMUHYIO 110 OCOOBIM COCTOAHUAM (KalMJAPHOMY HM CTbIKOBOMy) B rpy- 
bIX Mopax Tesla, a TpeTHi — KanuanApHyio Bary MuKponop. Buara xe cusn- 
O-XHMHYeCKON (POpMbI CBASH MOXKET COCTOATh U3 OCMOTHYECKOH BOAbI HU TBYX 
MOB acopOupoBaHHOH Barn — Bar MOJIMMOJIeKYJIAPHbIX W MOHOMOJICKY- 
IAPHOFO C0eB (PHIXJIO MH MpOTHO CBA3aHHAA Bara). 


IMJJIAPHOFO COCTOAHUA B MOpax; O— CTbIKO- 
Bad Bilara NOp; 6B— KanuiIApHad Bulara MH- 
Kponop; 2 — Bara MOMMMONeKYAAPHOH a- 
cop6unu; O— Bara MOHOMOJIeKYJApHOH 
agcop6uun. a, 6 — r>10-5em; e—r<10-°cm 
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Tak Kak CylIKa ABIAeTCH TelNMOSHepreTHYeCKHM MpOleccoM, B KOTOPOM Tl 
CleOBATeAbHOCTh ucMapeHuA BAH OlpeseAeTCA CTeMeHbIO HHTCHCHBHOC 
ee CBA3H C BEIIeCTBOM, TO HPeMMOMOXKEHHY!IO CKEMY MOXKHO PaCCMATPUBATb Tak? 
MW Kak CXemMy Klaccnukalluy Bar, ylasAeMOH MPH CyllKe, MO pasHBbIM (opm: 
VM BUaM CBA3H ee C BellecTBOM. IIpu 9TOM, KOHEYHO, C/lelyeT HMCTb B BHy, 
QHepreTHyecKad CBA3b BUar C BeLLeCTBOM ABJIACTCA MCTHHHOH JIMUIb B Culydas 
CBA3bIBAHHA acOpOHpoBaHHOH Baru. CBA3b 2%e Bar BCX OCTAJIbHbIX BUI 
JIMIb SKBUBAJIeHTHA JHEPrHH CBA3H, PaBHOM JHEP H3OTeEPMHYECKOFO yal 
HHA ee IpH cyuiKe (%). 

Kaaccubukallua Bulari, OCHOBaHHaA Ha 3AKOHOMeEPHOCTAX KHHETHKH CYIIK 
He TOJbKO He IPOTHBOpeyHT pallMoHasbHOH cxeme KJaccuukallMn Baru | 
cbopMaM HM BHaM CBA3H C BeleCTBOM, MpesJox*KeHHOH Il. A. Pe6ungepom ( 
a HaOOOpoT, YTOUHAeT e€€ B YACTH albHeHIeH NeTAaIuM3salMM OTACIbHbIX BUI 
CBASH. 

Cxema puc. 2 mojo>KeHa HaMH B OCHOBY HOBOrO TepMorpatuyecKoro MeTO, 
KOJIMUCCTBEHHOFO aHaJlH3a MOFOWeHHOH TeJIOM Bar 10 PopMaM M BAaM CB 
3H ee C BellleCTBOM. DKCMepHMeHTaJIbHad CTOPOHA IIPpHMeHeHHA HOBOTO MeTO) 
CBOJHTCA K OJHOBPeMeHHO Zach C MOMOMIbIO CAMONMIUIyIeH allapatyPpbl Te 
MOrpaMMBI CyWIKH HM KpHBOH cyWIKH TOHKOFO OOpasila CC/eLyeMOro BeLIeCTB: 
Ilo Buy MoutyyeHHOl TepMorpaMMb! Cpa3y MOXHO ONpeleHTb, K Kako U3 Fpyl 
mo AudppepenttMabHOH BOLOMOrNOMalollleH CMOCOOHOCTH OTHOCHTCH JaHHOe B 
igecTBo. JA KOJMUeCTBEHHOrO aHasIv3a HeOOXOAHMO TO KpHBOH cylIku onpex 
JIMTb BUAKHOCTb MAaTepHasla, COOTBETCTBYIOILY!IO KaxKOH CHHTYAAPHOM TOU! 
TepMOrpaMMBI, HW B COOTBETCTBHUK C OOuleH CXeEMOM PHC. 2 OMpeseMUTb KOJMYECTE 
Bar PasJIMUHbIX (OPM H BUOB CBA3H C JAHHbIM BeLIeCTBOM. 

Kak BuyHO 43 Ta6. 1, pesybTaTbI aHamu3a WudepewHWHabubIX BOROMOLPIC 
alolllHX CBOHCTB Pa3JIMUHbIX BeLLECTB C NOMOI[bIO KHHETHYCCKUX KPHBbIX Cy 
KH JieKaT B IpeesaX BesIMYMH, ONMpeleAeMbIX ApPyrHMu sMadopaTOpHbIM 
Metoyamn. IlorpemHocTb onpesqesieHHA Baru TOO HH MHOTO Bua CBASH TepM( 
rpaduyecKUM MeTOJOM 3aBHCHT OT TOUHOCTH 3allWCH KPHBbIX KMHETHKH CYUIKI 
B walliwx OMbITaX TepMOrpaMMbI 3aMMcbIBaIMCb C TOUHOCTbIO JO COTHIX ome 
rpayyca, a KpHBble CyWIKH — C TOUHOCTHIO JO JeCATHIX JONeH Mpouenta BsAKHC 
ctw BeujectBa. Ilostomy NorpeliHocTb oNpemesweHHA cocTaBala He Gouie 
1—2%. 

Hospi KiHeTHYeCKHM MeTO aHaIM3a (OPM UH BUAOB CBASH Baru C Belle 
CTBOM BbITOHO OTJIM4aeTCA TEM,YTO OH MO3BOJIAeT MO Pe3yJIbTATAaM OJHOFO OMIT 
ONPeMeIMTh BOJOYAepxUBaIOWly!O CMOCOOHOCTb MO OTHOWIeCHHIO KO BCe€M BO3MO% 
HbIM (POPpMaM MH BUaM CBASH Bar Mp CpaBHUTeIbHO MaJIOH 3aTpaTe BpemeH 
(HECKOJbKO YacoB). 


Kuesckuit TeXHOJOrHYeCKHH MHCTHTYT Tlocrynuso 
JI€rKOH IPOMbILWICHHOCTH . 7 X 1959 
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Aorkuagn Akayqemun nayr CCCP 
1960. Tom 130, Ne 5 


PHSHYECKAA XHMH ff 
0. B. KPbIJIOB 


Ob OMHOM CJIYYUAE FOMOFEHHOrO MPOJOJDKEHU SA 
TETEPOrEHHOM KATAJIMTHYUECKON PEAKILMH 


(II pedcmaeneno akademuxom IT. A. Pe6undepom 21 X 1959) 


PasioxkeHne rupasnHa ABJIACTCA MpHYMepoM 9K30TepMuyeCKOH peakunn, 
lerKO MpoTeKatouleH Ha pAJe KaTalM3aTOpoB Mpw HH3KHX TemMepatypax c 
{M3KOH SHeprHeh akTuBalun. Hamu Opiio usyyeno (1) pa3smomwenne ruspasnna 
ia pale KaTaIM3aTOpoB: MeTasmu4eckux (Pt, Fe auctroe u Fe, mnpomoruposan- 
{O€ WeIOUbIO), NOJYNPOBOMHHKOBbIX (Ge, GaAs, Ga,Se,, Ga,Te;,, GaAs-Ga,Sez, 
3GaAs-Ga,Se;, V,O;), comeoOpa3Hpix (CuBr), kucmoTHbix (amomocusmuKar, 
‘Bapll) H OCHOBHBIX (CaO). Mpl npemnouoxuIu, 4TO pasjomwKenve ruspasuna 
ia MeTaJIJIMYeCKHX M MOJIYNPOBOLHHKOBbIX KaTasM3aTOpax MpoTeKaeT Mo Well- 
iOMY HJM paluKasIbHOMy MexaHH3My. Ilocwe opMeHTHpOBOUHDIX TepMOXHMH- 
IeCKHX PaC4eTOB, aHaJIOrMUHbIX pacuetam H. H. Cemenoza (?) u B. B. Boe- 
307icKoro (%), Opiuia BbINBuHyTa runotesa (') o pasppHlBe MOJeKYyJIbI THApasuna 
7a MoOBepXHocTH lo cBa3H N—N: 


NeHa + L > NH, —L + (NHae*) aac (1) 


O6o3HaveHHA, IPHHATHIC HAMU,aHaOrMuHb! OOO3HayeHHAM CemeHoBa—Boe- 
30¢cKoro: L — cBoOogqHEI pafuKad Ha MoBepxuoctu Katamusatopa; (A.)axc, 
qanpumep (NH $)a,-— pawuKas, OOpa30BaBlINlicad B pe3yJIbTaTe OMHOTO U3 aK- 
(OB KaTaJIMTMYeCKOM peaKIIMH, T. e€. UACTHILa, He CBA3AHHAA MPOUHOH CBA3bIO 
> MOBEPXHOCTbIO KaTasu3atopa; A—L, nanpumep NH,— L — uacruupt, sety- 
IMBIIMe B MpouHy1o (AByX9JIEKTPOHHY!O) CBA3b C KaTasH3aTOpoM. Benen 3a 
yeakiiMel (1) ufeT NMoBepXHOCTHAaA WelHad peakiua: 


Noo (Nie) 5. Nae Oaheiae 
(NoHs-)age + NeHs > 2NHz + Ne + (H-) 
(Herc ae NoHa rs (NHe-) =. NHs. 


ajc’ 
ane 
IIpu OOuIbIUINX MNOKPbITHAX MOBEPXHOCTH BO3SMOXKHI PatNKaJIbHbIe peakiii: 
NH, — L + (NH,-) 

NHj—L + (H-) 

NHa—L + (NHS 


aye = Noo, ip Ibis 
ee nr eee 
> NH3 + Ne + He+ L. 


Jame 


Ja KMCJIOTHDIX WH OCHOBHBIX KaTaslM3aTopax peakUMA MpoTeKaeT MO HOHHOMy 
1 MoveKyapHomy (*) MexaHHsMy. 

KocpenubiMu JOBOaMu B MOJb3y WelHOrO MeXaHH3Ma pa3sJIOKeHMA FuApa- 
3MHa ABJIAIOTCH: a) OYeHb BbICOKHe 3HAYCHHA MpeASKCIOHeHIMaIbHOrO MHO- 
KUTeIa B ypaBHenuu Appexuyca; 6) HamwMuMe 3apsKeHHDIX (OPM Ha NOBEpX- 
{OCTH, OOHAPy2KUBaeMoe MO V3MepeHHIO paboTHl BEIXOLa SeKTpoHa (HO 0,2 8B) 
30 BPeMA Peak; B) CyleCTBOBaHHe B HeEKOTOPbIX CJlyYaAX Nepwola MHAYK- 
uu; Tr) BBICOKHe CTeXMOMeTpHYecKve KOSPPULMeHTH! Mp passoweHMN PuApa- 
s1Ha Ha MOJIyMpOBOAHUKaX M MeTasaX, TOBOPALMe O MHOFOCTaMMHOCTH peak- 
uu. Bomee IpaMbiM JOKa3aTe/IbCTBOM WelHOM CXeMbI MOTvla Obl C/IY2KUTb MpO- 
3ePKa BOSMOXKHOCTH BbIXOMa peakWuN B OObeEM Mp TemMepaTypax, Kora pa- 
ikast (NH,-), (NjH,:), (H-) yxe He yaep2kuBaloTcA Ha MOBePXHOCTH al- 
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cop6WHOHHEIMH cHiamH. J[A UpoBepKH BbIxXOa B o0beM a ia 
MeTOX, pa3jesbHoro KasopuMeTpupoBanudA BorosBueHcKoK HW KO on 
PeakuuaA MpoBosusach B cocyye H3 Mov1HO]}€HOBOLO eae aH on 
ripuMenaBllemyca Bytaruntim a Maprosuc (°). B peaxTop Opa eee i 
(bepenttvasibHad TepMonapa. Ogun COM TepMorapbl HaxXOWMJICA B : ae 
Tope, BTopoii — B ra30BoH (base. UyBCTBHTebHOCTb TaJIbBaHOMeTpa, Oe 
yaBllero OTHOCHTeJIbHbIM paszorpeB Mo AuipdepeninaJIbHOu pelea 0 
Ha 1 yemenne. Temnepatypa MofwepxuBalach TepMoperyJATOPOM THMa UTPe. 
KoBa c TOUHOcTHIO --+-0,01°. Bauzy HeOombWIoH yipyrocTH Napa ruypasnna 
KOMHaTHOH TemMepatype Havalbupe naBsenua NH, Npu MpoBesenuu peal 
wun Opwim HeOombutumMa (1—8 Mm). 


Puc. 1. M3menenue OTHOCHTEIbHOrO pasorpeBa KaTasIM3aTOpa 
B Tpowecce peakKUHH pasJIO*KeHHA THApasuHa Ha Kee3HOM 
es °s 2-— 230° 
KaTamusatTope: I WAS 


Hye MpHBeseHbl HeKOTOpble THMM4HbIE KPHBbIe H83MeCHeEHHA NWOKasaHny 
raJIbBaHOMeTpa Ha M3YYeHHBIX HAMM KaTasMsaTopax. Dp usy4eHbl CJleyt 
WMe KaTaJIM3aTOpbl: *%Kee30; aMMuauHbIM KaTasmu3atop KATS-55, T. e. »*ese3i 
IIpOMOTHpOBaHHoe IemoubIo; ZNO; 3GaAs -Ga,Se,; CaO uw asOMOCHJIMKaTHb 


Puc. 2. H3menenue oTHocuTeibHoro pasorpeBa kKaTadusaTopa B mpoecce 
peaKUHH pa3OxKeHHA TupasHHa Ha AaMMHAYHOM KaTausaTope KAT3-55 | 
(27,3 FeO; 3,94 AlsOs; 1,82. KoO; socer. Ha): J — 175°, 2— 950° 


KaTasiM3aTop KpekuHra. Ilpm mycke usepTHoro ra3a (KputTona) B npu6op 
KaTaJIM3aTOPOM HaOJOJaIOcb: a) MepBOHaYaJIbHOe KPaTKOBpeMeHHoe oxsay 
JeHHe WeHTPaJIbHOrO CJIOA TepMOMapbl, HAXOMMBIerocA BHe KaTasus3aTopa, 
6) Mocieqyioulee yMeHbUeHve pasHocTH Temnepatyp Af 3a cueT TenOMpoBo; 
noctu rasa. IIpa nycke napoB rugpasHHa MepBoHayanbHoe u3sMeHeHHe pa 
HOCTH TeMMlepaTyp OplJIO elle Oowbille, TAK KaK K OXJa2KeCHMIO LeHTPasbHO! 
clad 3a CyeT MyCKa XOJO{HOrO Trasa WoOOaBAAICA paszorpeB ciad, HaxXolM 
MerocaA B KaTaJIM3aTOpe, 3a CYeT TENJOTHI AaCOPOMMU WIM TeMVOTH HayaBllelic 
NOBepXHOCTHOH peakuluu. B mocmeqyroujMe MOMeHTHI BpeMeHH u3MeHeHHe J 
OblIO HeEOMMHAKOBO Ha pa3HbIX KaTamM3aTOpaXx. 

Ha puc. 1 uso6paxkeno usMeHeHne pasHocTu Temnepatyp IIpH MpoBeyeHt 
peaki\wu pasviowkenun NH, Ha uncTOM %KeesHOM KaTamusaTope (TloulyyeH BO 
cranoBsieHvem Fe;Q,, cozepaut 0,2% Al,O,) npw navanbHoM JaBaeHun map 
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apasuna 7 wo. IlepBonayanbuptii cKauoK CTPeJIKH TabBaHOMeTpa B OTPH- 
ITeJIbHY!O CTOpoHy (oxaxKeHHe WeHTpabHOrO clas) npoucxogua 3a 5—10 
K. H Ha puc. | BeneqcTBHe MenKoro MaculTa6a He MoKa3au. Ilocae 9Toro TIpo- 
XOMMT OTHOCHTEJIbHbIN PasorpeB WeHTPaJIbHOrO CJIOA HW MocseLyiwulee BLIpPaB- 
iBaHve TeMNepatyppl. Mbt He BUAMM APyroro OObACHeEHHA OTHOCHTeMbHOFO 
130rpeBa WeHTPasIbHOrO CMa, KpOMe KaK BbIXOJOM peakIHH pa3oxKeHnA 
»>H, B OObeM, Tak Kak OCTabHbIe NPHUMHbI? OXAKTeHHe IipH BIlycKe, HepaB- 
MEPHOCTh TEMMepaTyPHOrO NOMA B peakTope, pasorpeB KaTasM3aTopa BCweI- 
Bue TEMJIOTHI aCOpOWMH HM TeMVJIOTEI NOBepXHOCTHOH peakMu — CABHraloT 
\t B Wpyryto cropony. Tocnenyrontee xe mayenue At OOyCJIOBJIEHO YMeHbIIe- 
1€M CKOPOCTH PeaKIMH U BbIPABHUBaHHeM TeMilepaTypbI MexKLy KaTaIu3aTOpOM 
o6bemom cocyya. Ha puc. | Bugno, uo pu BEICOKOM Temmepatype (230°) 
bPeKT BLIPAKEH 3HAYHTENbHO CHJIbHee, 4eM IIpH HU3KOH. 


Puc. 3. Pasnoxenne TrujpasHHa Ha aJIOMOCHAMKATHOM 
KaTausaTope mpu 240°C: 1— kuHeTuuecKad xKpupBaa, 
2— KpuBasd OTHOCHTebHOrO pasorpeBa 


Tako KapTHHbI He HaOMOasoch (cM. puc. 2) NpH MpoBeqenun peakwun 
4 AMMMAYHOM KaTasu3atope KAT3-55 (:xxee30, IpOMOTHpOBaHHoe Ile04NbIO). 
ocje epBOHauaIbHOrO pasorpeBa KaTaJIM3aTOpa, BbISBAaHHOTO acopOunelt 
MOBeEpXHOCTHOH peakuHel, aOcomoTHoe sHayenne | Af | HempepbiBHO yMmeHb- 
aoCb 3a CueT MaeHuA CKOPOCTH peaKWMH H BbIPAaBHHBaHHA TemMepaTypbl. 
anomuun (1), YTO M XapakTep pa3JiOKeHHA FUAPasHHa Ha 9THX ABYX KaTaJMU- 
TOpaX OTJMUaJICA: Ha YHMCTOM XKesese passowKenve WWIO MO ypaBHeHHio 
NoH, — N.-+ 4NH,; a 2xKeslese, IPOMOTHPOBaHHOM WleOUbIO, IO ypaBHeHHI0 
NoHi->No-+ H.-+ .2NHs. 

Ha menouHOM KaTasusatTope CaO Bprxoga B OObeM TakxKe He HaOOJasOCb, 
pasjomwkenve Tuspa3suHa Wo no peakitwu N,H,-—>N,+ 2H. 

Ha puc. 3 mpuBeseHbl KuHeTMYeCKad KpHBad UM KPHBast pasorpeBa Mp pas- 
mkennu NH, wa asOMOCHJIMKaTHOM KaTaJIM3aTOpe KpeknHra (HauaJIbHOe 
aBeHue apoB NH, 5 mm). HaOsmogaetcaA ovenb OouIbIOM pasorpeB KaTaJIN- 
‘ropa 3a cueT afcopO6unH Ha HeM TFufpasvHa M 3aTeM HeMpepbiBHOe Mayenne 
al JO HeKOTOPOrO MOCTOAHHOrO 3HayeHHA. 

e3yJIbTaTbI OMbITOB Ha NMOJIYMpPOBOAHUKAaX Ob MOXOxKH Ha pe3y/MbTATHI 
IBITOB C 2KeIe3HbIM KaTamu3aTopom. Ha puc. 4 IpuBeyzeHbl KPHBbIe H3MCHeHHA 
4 TIpu pasioxKenuu ruspasuna Ha Katasmusatope 3 GaAs -Ga,Se, (qaBuleHue 
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3 . 
rugpasuna 8 MM, Temlepatypa 175°) w Ha OKMcH WuHKa (3 MM 4 290 ): 
6olee HUSKHX Temmepatypax (145° B cayyae 3 GaAs -Ga,Se, u 240° B caryth 
ZnO) poct Af nocae NepBoHavasbHOrO MaweHHa He OTMeUCH. OueBH HO ny 
9THX HH3KMX TeMMepatTypax OObemMHCH CTaqMH peakItMM MpaKTHyeCKM HET. F 
puc. 4 BuAHO, YTO Ha STHX KaTasMsaTOpaX POCT At nocne nepBoHadaJIbHCy 
TlaleHWA HeBeJIMK, a Ha OKMCH WHHKa KpHBad JaxKe He MepeceKaeT OCH adc 
Tlocue mpopeneHuaA CepHu OMbITOB STOT pocT BoObUle HCYes, a CKOPOCTb Pe; 
IMM CYyUeCTBeEHHO yMeHbIUMJacb. 


2 & mun 


Puc. 4. Pasnoxenne rujpa3vHa Ha MOJyMpOBOAHHKOBBIX KaTaJlM3aTopax. 
1, 2— na ZnO npn 290°: / — kunetuKka, 2— OTHOCHTeIbHEI pasorpes; 
38— Ha 3GaAs-GaeSes3 mpu 100° (ornocuTembubiit pasorpes) 


TlomyyeHHble JaHHble ABJIAIOTCA JOBOOM B 3alllHTy CleslaHHoro paHee 
TIpemnosowKeHHA O PAaMLNKaJIbHO-LleMHOM MeXaHv3Me pa3sJiOwKeHHA TuApasy 
Ha MeTaJJIMYeCKHX H MOJYMpOBOMHMKOBbIX KaTamu3aTopax. Ha u3y4eHH 
KaTaJIM3aTOpaX OKHCJMTeJIbHO-BOCCTAHOBHTeJIbHOrO THMa: MeTaswiaxX U M0, 
IIPOBOMHHKaX (KPOMe MPOMOTHPOBAaHHOrO HleMOUbIO %KesMe3HOro KaTasH3aTO| 
HaOOaJIcA BbIXO PeaKUHH C NOBepXHOCTH B OOBeM HU, HAaOGOpPOT, Ha I 
TasM3aTOpaX KHCMOTHO-WesouHOTO §=TuMa (CaO, amomocusMKaT) BbIXC 
B OObeM He HaOwOZaocb. Ilo MHeHHIO aBTOpa, MeTOR OOHAapyXeHuA OObeEMHC 
MpOJOJDKeHHA TeTepOreHHOH peaKILMH MOXKHO MpeIOKNTb Kak OME 
KPHTepHeB OTHECEHHA KaTaJIMTHYeCKOH PeaKIMH K OKUCJIMTeJIbHO-BOCCTaHO 
TeJIbHOMY (B OTJIM4YHe€ OT KHCMOTHO-OCHOBHOFO) Kuaccy. 

AxTop CYHTaeT CBOHM JOJITOM BbIPasHTb OarofapHocTb uv.-Kopp. AH CCt 
C. 3. Porunckomy 3a Wenubie copetht u M. SI. Kyuimepesy 3a 2pyxKeckylo I 
MOUlb B 3KCIepuMeHTe. 


locas ba 


j 


YuctutyT u3snueckoli xumMuu Tloctynuo : 
Axkajlemau Hayk CCCP 8 X 1959 . 


[ 


UMTHPOBAHHAS JIMUTEPATYPA 


10. B. Kpuaos, B. Mc ®poaos, E. A. ®oxuna, 10. H. Pyoo 
VIII Mengeneescxuit cpe3q_ mo uncTo mu mpukmaquoi xumun, C6opH. @usnueck 
xXumMua, 1959, ctp. 172. 2H. H.Cemeuos, O _ uexoroppix BompocaxX XHMHUeCE 
KMHETHKH WH pe€akKWMOHHOK cnoco6uoctTu, U3q. AH CCCP, 1954. 3B. B. BoespogacKya 
IlpoOmemb KuHeTHKH M KaTanusa, 8 97 (1955). *M. Szware, Proc. Roy. Soc., Al’ 
267,(1949).5 ) 2 Moll, Boog pin eureka aa Kopanbckuit, MKOX, 
1325, (1946): . § Tl. 10.5 yarn a, wk Ai proauc, JAH, 66, 405 (1949). 
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Joknxayp Arkajemun nayx CCCP 
1960. Tom 130, Ni 5 


PHZ3HYECKAAH XHMHA 


C. HW. KYBAPEB 


O MOrJIOMMEHHM CBETA HW JIKOMHHECHEHUAM CJIOQKHbIX 
- MOJIEKY JI 


(ITpedcmaeaexo axademuxom B. H. Koxdpamvesom 10 X 1959) 


B o6acTH JJIMHHOBOJIHOBOM SJIEKTPOHHOM CMeKTPOCKOMHM CJIOXKHEIX MoOuIe- 
KyJI CyUlecTByeT PA He pewIeHHBIX JO KOHIla TeopeTHyecKHX 3anay. Takumu 
3aauaMu ABJIAIOTCA, HallpHMep, OObACHEHHE MPOUCXOMKMECHUA CMVJOLWHBIX Movoc, 
BX YHHECPCaMbHOCTH (OTMedeHHOH ene B 1922 r. C. HW. Bapusospm (')), sapucn- 
MOCTH OT TEMMe€paTYPbI H OT Agoso (7), MpoOMemMa 3epKabuocTH (?,°). 

B HacTOsIemM COOOWLeEHHH MbI MOKa?KeM, UTO STH 3a.ayH MOXKHO paccmoTpeTb 
C e€HHOH TOUKH 3peHHA, eCJIM Mpesnoaratb, YTO K HUM IIpHMeHHMO ayua6a- 
TuYecKOe TpvOsMKeHHe. ITO MpHOmMKeHHe MOXKeT ObiITb OOOCHOBAHO, ecJIN, 
BO-MlepBbIX, HHpakpacHbl CNeKTP MOJIeKYJI AMCKPeTeH H, BO-BTOPBIX, ecvIv 
JJIMHHOBOJIHOBAA MOJIoca HM30JIMpOBaHa OT OCcTaJIbHOH OOsacTH cHeKTpa (‘). 
Cnenya Jlaxcy (°), Nomysaem B aquaOaTuuecKoM MipvOmKeHUN Aaa cbypbe-06- 
pa30B CleKTpaJIbHOM MVJIOTHOCTH MOPJIOWeHHA HW M3y4eHUA: 


iio be se ; 
Sp | exp (+ ft,) Mexp (- ~. fi.) exp (— 6/1.) | 


L sora t) = A 
@) Sp [exp (— BH,)] 1) 
; C 
sp[meap (— 24 A) arexo(#! fy) 
I 5a (#) = ++, 4 —_- ; 


0 — PyHKUHA pacnpeyesenuaA B BOSOy2KeHHOM cocTosHHH *. OOmmi xapaKrtep 
dopmyw (1) nosBouseT NowyuaTb H3 HUX pasJIMUHbIe MpHOMKeHHA, HallpHMep 
JIA pacueta (popMbI Novioc, UX TeMMepaTypHOu 3aBucuMoCcTH H Ap. JA STOrO No- 
CTaTOUHO MpvOmwKeHHO paCIyTbIBaTb OllepaTOpHble BbIPaKeHHA, BXOZALIME 
B (1). OnHoBpemeHHO c KpHTepveM MIpHMeHHMOCTH WaHHOe MNpHOMKeHHeE yxKe 
3apaHee WMeeT KBaHTOBOMexXaHWuecKkoe OOOCHOBAaHHE. . 

1. Ene negqapuo cuntamu (cm., Hampumep, (?), crp. 173), ato npoucxoweHue 
CHJOWHbIX MOMOC B 3JCKTPOHHBIX CMeKTPaX Pa3/JIHUHO JIA MOJICKY pa3HBIx 
K1accoB (JesleHHe MO THNYy 3epKaJIbHOCTH); B HaCTOAIee BpeMA 9TA TOUKA 3peHHA 
ocTaBuieHa. Pasmuunve MexKAY MOLYJIAWHOHHBIMH CIeKTpaMH HM CIeKTpaMH s3aTy- 
XaHua (KaK OHH MOHMMAaIOTCA celiac) CKOpee TepMHHOJIorMuecKoe, YeM akTH- 
yecKkoe, TaK KaK HW Te H [pyre paccMaTpHBaloTca B aMaOaTHYeCcKOM MpHOMx«Ke- 
Huu. CTporo roBops, TeHCTBHTeJIbHbIM CMBICJI CNeKTPpOB 3aTyXaHUA COCTOHT 
B yueTe HeayvaOaTHUHOCTH, TaK Kak pevlaKCallMA 9JIEKTPOHHBIX YPOBHeH B alH- 
adaTHYeCKOM IIpHOWKEHHM HEBO3MOXKHA. Ec Obl YHOMAHYTad pesakcalluxA Obl- 
Wa BeIMKa, TO CJIeOBa0 Obl OXKUaTb, YTO KBAHTOBbIM BbIXO] JIOMHHECIEHILH 
6yeT Mas, a 9TO JasmeKO He BCera HaOOMaeTCA Ha OMBITE. 

OHO H3 BO3MOXKHBIX OObACHCHHHM MpOMCXOMKAeHUA CIVJIOWIHEIX MOC ObLIC 
BbICKa3aHO HaMH B KayecTBeHHOM (pope (14). B anna6aTuueckom NpHOuIMxKeHHu 


* [Ip paccMoTpeHuu JIOMMHeCHeHWMM MbI Mpefnonaraem, uTo p cymectByer. [na pac- 
TBOPOB HM MIOTHOM ras0BoH dasbl p = exp (— BH,). STO U OObACHAeT HE3ABHCHMOCTb MOJOCH 
JHOMMHecHeHLMH OT A,0g. Mxorga cunTaloT, YTO p = p(T*) (®), rae T* oTAMuHa OT Temme- 
patypbt cpest. MoxkHo yMaTb, YTO 3aBHCHMOCTb OT A,,,6 MWeHKOM COJepKUTCH B p. 
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KPHTepHit IpHMeHHMOCTH MoJTyKsaccuyecKkoro IIpHOM2KCHHA 3ABHCHT HE TOJIbKC 
OT HaJIMUHA B CHCTeMe MaJIbIX BeJIMUHH Wp,HO HM OT TOFO, KaK MCHAIOTCA OMlepaTo- 
pbl MequieHHOlt rogcuctempl. Ja KOMMYeCTBEHHOK OL€HKA paccMOTPHM TIPO: 
cTeimuh cayaali: M =const; Ha, Hy — OciMIIATOpHbIe TaMHJIbTOHH Anas 
npuyem Hy — Hg = hyt+ LA;x;. U3 pesyabTaTos JIsxca (°) cneqyeT, 4TC 
IpH 9TOM MoslyKaccHyecKH MOryT PacCMaTpMBaTbCA Te OCILMJWIATOPB!, Awe 
KOTOPBIX JIHOO 


A? 
4 =e 1 2 
Oa 2h p07 a ( 
1600 4 
Cala (3) 


Tlonaraa, Hampumep, w~10' cek., p10" r, cMemjeHHe PpaBHOBeCHbIX pac 
cTosHuli OCHOBHOFO M BO36y2KLeHHOTO SJIeEKTPOHHOTO cocTosHHH ~5 -10~° cM, 
nomyuum C2~10, 7. e. Quid He OWeHb HU3KHX TeMMepaTyp MoJlyKsaccuyecKkas 
mpowlelypa NpvOuIM2KeHHO MpHMeHuMa. 

Tlomykslaccuyeckoe paccMoTpenve cTelleHelt CBOOOZbI, yOB/eTBOp AIONIAX 
yesiopusM (2), (3) Npw MorsoMeHHH HIM H31yYeHHH CBeTa ObICTpOM NOACHCTeMOH, 
IIpHBeLeT K TOMY, YTO KaxKlaxt JIMHUA B NosMOce OyfeT pasMbiTa Ha BeJIMUNHY, OM: 
peleJIaeMy10 CYMMApHbIM BTOPbIM MOMCHTOM MOJIyKJIaCCHYeCKHX OCIHJIJIATOPOB: 

A?= >) CF (2nj + 1) (ho)? . (4) 
j (MonyKa) } 

Pa3mpitue MOXKeT JOCTHraTh HECKOJIbKUX COT OOpaTHBIX caHTHMeTpoB. Jaa} 

CJIOXKHLIX MOJIeKYJI, Te pactipeweseHHe YacTOT JOCTaTOUHO KOMMAKTHO, 9TO HI 


OyeT IpHBOAMTb K CioWIHOMy cnekTpy. Yuer toro, ytro M=éconst, a Hy, Hy— 
oMepaTopbl aHrapMOHHYeCKHX OCIHVIATOPOB, yCJIOKHAeCT KapTHHy, BHOCA 
JONOJHUTeIbHO KOHDUurypalvoHHOe BJIMAHMe MOJyKaccH4ecKUx cTeleHer 
CBOOOJBI. ; 
TIpenmoxwKenHoe OObACHEHHE CIVJIOWHBIX MOJIOC He ABJIACTCH, KOHCUHO, eXHH- 
CTBEHHO BO3MOXKHBIM. YKarKeM elle Ha OMHY BO3MO%KHOCTb. OOEISHO CuuTaeTCH 
(cm.,HanpuMep, (?), ru. 2), YTO CHuIbHad CBA3b MEXKAy KOJeOAaHHAMH OCYLLECTB- 
JIACTCA BCJIELCTBHE OOJIbIOM aHTapMOHMUHOCTH. OmHaKo, eCJIH BCNOMHUTb, TC 
OMTHYeCKH AKTHBHBIE 3JIEKTPOHbI JIOKaIM30BaHbI Ha KOH€YHOM 4uCsIe cBa3eH, 
TO BJIMAHHe «MepHepHHHbIX» YacTeH MOJIEKYy Jbl MOXKHO YUECTb yxKe B JIMHEHHOM 
TIpHOJIMKeHHH MO KOOPAMHaTaM 9THX YacTeH. OTO 3aMedaHHe KarKeTCA HaM Cy- 
ULCCTBEHHbIM JIA OOOCHOBAHHA OCIMJIATOPHOrO MpHOJIMKeHHA DJIA CJIOMKHBI 
MoviekysI. Tak Kak 4uCJIO «MepudepHiHbIxX» Tpyin fad cAOwKHOM MOeKyJIb 
MOXKeT ObITb OY€Hb OOJIbIIMM, TO B XOPOLIeM IpHOWKeHHH HX MOMKHO paccmMaT 
PHBaTb Kak TeIJIOBY!O BaHHY, B3AHMOeHCTBHE C KOTOPOH NPHBOAUT K PasMbIBa- 
HutO cTpykTypbl. IloqyepKHeM, 4TO KOMMYeCTBeEHHOe pacCMOTpeHHe yKa3saHHOr 
BO3MOXKHOCTH TOKE MOXKET OLITb NOJyyeHO U3 OOULMX COOTHCUIeHuH (1). ; 
2. OOnsachenve MpuOM2KeHHOM yHUBepCasbHOCTH MOsO0C BMeCTe C BOTPocoN 
06 ux (bopMe MOxeT OLITb JaHO Ha OCHOBAaHHH IWeHTpasbHOli TIpe Je bHOL 
Teopembl (**), B qaHHoM curyuae ee cOMepxKanve OyfeT 3aKOUATLCA B TOM, 
YTO paclipeseueHHe HOPMHPOBaHHOH BeMUMHEI g = (v— v)/o CTpeMuTCA K HOp- 
MaJIbHOK (yHKUMM TIpH n—> oo. 3fecb v — NomowKeHHe MaKcuMyMa, o2— BTOPOr, 
momeHT. Iloq n MbI TIpHOnM2KeHHO TOHMMaeM cyemyromlee: ecnu N — uncsc 


cTenleHei CBOOOAb MOsIeKysbI u N = >m, rye ;— 4ACNO OCILMIAATOPOB 4Ya- 


CTOTH) 2 Tost = >i ning nN; — WNaHKOBCKOe cpeyHee. Jina ocTaTouHO CJ102KHOF! 


MOJIKYJibl 1 BeJIMKO HM pacmpeyeseHve MOxKeT ObITb MpescTaBeHO acuMMTO- 
THYCCKUM Pa3/lOKeHHeM. OAHO U3 TaKHX pa3soxKeHUl (mpesoMwKeHHOe eLle E 
1955 r. QmKsoptom (1)) umeer Buy (cM. TaKxe (5)) 


1) ~19 Ol —|a 3e @| + [a (F-3)OM+ PE) eo@— 
—[sr (3-10) 9° @ FB 3) 9 — PE) oo@|+... © 
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Snecb 9 (q) = (27)— exp (— q?/2); o (q) — npousBogHaa oT ~(q) NopsgKa i; 


(4, — He€H1PaJIbHble MOMECHTHI, fly = 357. QTOT pA Maer pa3ysioxwenue J (q) no 


crenenam 1/Yn c octTaTOUHbIM uIeHOM nopafKa NepBoro oTOpomeHHoro wWwieHa 
(*) (B cKoOKH 3akKmOUeHBI WieHbI oOfNOro nopayKa.) Ja KoNeUHEIX fl, OCO- 
OeHHO, CCJIM fs, fy BEJIMKM, OTKJIOHEHUA OT TayccoBol cbopmbl MOryT ObITb 
SAMCTHBIMH, OJHAKO Jit OOMbIMX nN B XOpOleM NpHOMM2KeHUM MO*KHO Orpa- 
HHUMTbCA YWieHaMH NopxsgKa n+ (Tr. e. 3 nepBbiMa ueHamu B (5)). B utore 
MBI TOMYYHM, YTO ANA GOONbIOrO KMacca CNOXKHbIX MOJIeKYJ CIeKTpPabHaA 
MJIOTHOCTh KaK MOPJIOWeCHHA, TaK M MCMyCKaHHA MOxeT ObITh NMpesctaswieHa 
B Bue OAHUrO HW Toro 2%e BbIpaxkenuA. MuAuBuyasbuble OCOOeHHOCTH MOVIeKYJI 
cofepxKaTcH B MOMEHTAX [2,, KOTOPbIe MOryT ObITb BbIUNCIeHbI U3 (1). 

JNA BbisiCHeHHA TeMilepaTypHOl saBucHMOcTH MO0C HY2KHO wM6O BHIUHC- 
JMTb wmyppl (1), mH60 paccuuTaTb HeCKOJbKO NepBblX Momentos. Il]mypp 
Tama (1) B HeCKOJIbKMX YaCTHBIX CyYaAX paCCUMTaHbI pAJOM aBTopoB. 

Cayuait, Kora M=const, Hag, Hy —octuanaTopHple onepatopsl, npuuem 
pasHocTb H,—H,— Juneinaa (pyHKUMA KOOpAMHAT, Obl paccmotTpeHn JI9sK- 
com (°) (cM. Takxxe (*)). B 9Tom npu61m2KeHuH 


Treaght) =.0x0 li2nv9t + 


exp (¢w ft) + exp (— iw jt) — “|| 


Dl i llexp (1677) exp (pho) 1 (6) 


Bonee o6ujn cmyuali, Koryla MeHAIOTCH M paBHOBecHble paccTOAHUA v 
YaCTOTLI OCIIMJIJIATOpOB, paccmoTpeimu Ky6o u Toens3asa ((28); (5), cr. 45). 
Tina M=const umeeM, cuuTad, YTO 4YaCTOThI MCHAIOTCA He3HAUHTeIbHO: 


fiw. 
dtora (te exp {i2mef ae y |w; |? isin w jt — eth (1 — cos of) _— 
J 
Bho, 7 
—cth ae ry é Ll; — (yi (a) = (Dj (0). (7) 


HertpyAHo BufeTb, YTO TepBbIli MOMeHT jlma (6) He 3aBMCHT OT TeMMepa- 
TYpbl, T. €. B 9TOM NpHOMKeHHH NMOOxKeHHe MaKCHMyMa TIOJIOCbl He Me- 
HAeTCA c Temnepatypou. IlepBbii MomeHT yum (7) yxXe 3aBMCHT OT TemMepa- 
TYDpbl. 

3. PaccmotTpeHve 3e€pKaJIbHOCTH TMosoc B WKasle YacTOT mpu Tomoun (1) 
He mpefctaBaseT ocoboro Tpyfa *. YcmoBue 3epKasIbHOCTH OTHOCHTEJIbHO Vs 
3allMCbIBaeTCA C TOYHOCTbIO JO KOSPPHUHeHTOB B BH: 


Tnora (t) exp (— i2nvt) & Inan (— £) exp (i2nv.f). (8) 


OHM M3 pellieHvii ABAAeTCA cCyefyrollee: vs = Vo, Spe—P4# = Sp e—F7H, 
T? = 1. 3yecb vo — YacTOTa UMCTO 2/IeKTPOHHOrO nepexona, Hp = hy + TH, 
a=H. M, kpome Toro, yopseTBopseT ycoBpuio TM = const-M. JlanHoe 
pellleHve MOxeT paccMaTpMBaTbCA KaK BbIBO, H3BECTHbIX ycnopui Jlepumua CS): 
- Uro6bl NoMyYHTb B MpHHIHMe BO3MOXKHOCTb KOJIMYeCTBEHHOM OLeHKM 3ep- 
K@JIbHOCTH B llIKasle }, HalifeM aHaJIMTHUeCKOe BbIParKkeHve IA cbypbe-oOpa30B 
B 3TOM Culyyae. Mcnosb3sya u3sBecTHOe CBOMCTBO JleJIbTa-PyHKUMH 


heh LO Ae eae! 
8 (Em E os +) = | ho/r? | 9 ut Bias Be (9) 


* 3yecb H B JlambHefmiem cuvTaemM, 'TO p= exp (— Bip). 
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MW BBOAA 3aTeM e€€ HHTeErpaJIbHOe TIpeACTaBJICHHE, NloJLy HM 


he ithe 
Inora (t) = Adm 2) <am| M | bn> <bn| M | am> cee EXP (— EaasE ), (10) 


n 


exp [ie (mA 
YqoOnee CyMMMpoBaHHe MpOHSBOAMTb C AAPOM: =z eXP E ( 4 7 
3ilecb h, — HHUA cuMMeTpuu. MoxHO ToKa3aTb, 4TO 
1, (2 Wet (Ayy — he) 
~ V kt (Ay — he) 
A(k) = —i/4n npn R>0; A(k) =O npn k=O; A(k) =i/4x mpu k <0. 


Syecb I, — cbyHkuua Beccesia MHAMOrO apryMeHTa, Y = Eon — Eom. 
Bae WHTerpasbHoe mpeycrapsenue Connna — Wnepdpan (') 


2) (exp (e+ 2) OOM, (19) 


dk; (11) 


“ exp it (r, = *) es \ ikA (Rk) e 


i 
' 


~ 


HOJLyaHM 


’ kt 
Tree (t) = — Aim \ikA (R) dk - sal \ exp (6) cee dG-exp (— =) x 
Cc 


kth, 


x <am| M exp | (ie + ; ) He] Mexp = CS He | 


am>. (13). 


AnasoruuHoe BbIpamwKeHve NONyUaeTCA AWA U3IYueHHA. 


YcuoBHe 3epKasIbHOCTH OTHOCHTEIbHO st Tusa (t) = Ipora (— 1). 
AnaM3 JOCTaTONHOTO YCJIOBMA 3€PKAJIbHOCTH pH MOMOUJH COOTHOLIeHHA 
(7) TIpHBOAMT K cyeAyromleH (hopmysie AA ds: 
he 
hy = = Ga," (14) 
Avo — o) Sh cth FOR 


Tak kak o6ptuno [; > 0, To uz (4) mMomyuaem, 4TO vy > vs, T. €. YacTOTAa 
4HCTO SJIEKTPOHHOrO TMepexoa B 9TOM CJly4ae CMelleHa B CTOPOHY MaKCHMyMa 
NOPIOWeHHA, YIO CorsjlacyeTcA ¢C 9KCHepHmMeHToM (1°). 

B s3aks0ueHHe aBTOp BbIparxkaeT HCKPeHHIOW OularogyapHocta mpod. H. JI. Co- 
KOJIOBY 3a IeCHHbI€ COBETbI H MOCTOAHHOe BHUMaHMve K padoTe. 


Mockosckui rocyJapcTBeHHbIi yHMBepCuTeT Iloctynu to 
uM. M. B. Jlomonocosa 7 X 1959 


WMTHPOBAHHAS JIMTEPATYPA 


CH Me eis (Corp, i, ci, S, ICSD: 25. UW. Ctrenauos,  Jitomunec- 
WeHUHA CORKHBIX MoeKys, M3q. AH BCCP, Munck, 1955. % B.C. Henopeut, KOTO, 
21, 172 (1951), 4M. Bopu, Xyau Kyuob, Jlunamauecxaa TeOpuaA KpucTamaMue- 
ckux pemerox, WJI, 1958, npumomennve 8. ® M. Lax, J. Chem. Phys., 20, 1752 (1952) 
(mep. B cOopH. [lpo61empr dbusHKu nonynpoBogunKos, VWJI, 1957, cr. 42). § B. VW. Cre 
nmaxuos, H3s. AH CCCP, cep. cua., 22, 1034 (1958). 70. Rickayzen, Proc. Roy 
Soc., A241, 480 (1957). ® B.C. Hen Op ernst, ip. POM 25.08 5750n(195q) ae oben Cami lem 
nopeut, JIAH, 92, 927 (1953). 1°B. C. Henopenut, H. A. Bopuce 
Buu, OntTuka wu cnekTpocxonna, 1, B.2 (1956). HMC. HW. K yOapes, MAH, ‘2s 
971 (1959). 2 T. Kpamep, Marematuyeckue mMeTogni ctatucTtuku, VJI, 1948. 
*R. Kubo, Y. Toyozawa, Progr. Theor. Phys., 13, 160 (1955). 14B. JI. Jlep- 
WH H, OTOMIOMMHECHEHUMA 2%KHAKMX M TBepgbIX BemjecTB, 1951, ctp. 96. 15 M. A. Jla Be 
peutbes, B. B. Wla6ar, Merogst teopun dyxKunit KoMMaeKcHoro T€peMeHHOrO, 
1958, crp. 592, 1° H. A. Bopucesuu, JAH, 99, 695 (1954). 
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Horuane Anagemun nayx CCCP 
1960. Tom 130, Ni 5 


PH3SHIECKAA XHMH fA 
JI. A. MAPPOJINC u B. A. KUCEJIEB 


W3OTONHbIM OBMEH KHCJIOPOJA HA OKUMCJIMTEJIbHbIX 
KATAJIM3ATOPAX 


(ITpedcmaeneno axademuxom B. H. Cnuyonoim 9 VII 1959) ~ 


B mutTepatype onyOmkoBan pA uccreqoBaHUi MO M30TOMHOMY KUCAOpor- 
oMy OOMeHy Ha OKHC/IaX MeTaJI0B — NouynpoBoguukax (!) u MowTH He HMe- 
TCA JAHHbIX MO KHCJIOPOHOMy OOMeHY Ha MeTAaJJIMYeECKUX OKHCJIMTeJIbHBIX 
aTaJIu3aTopax — MaTuHe u CcepeOpe (*). Buuanue m06aBoK Ha CKOpOCTb KHC- 
OpOqHOrO M30TOMHOrTO OOMeHa He UCCJIeEMOBaIOCb; WMeIOTCA JIMUIb JaHHBle 
. K. Bopeckosa c coTp. No ycKopeHvio OOMeHa Ha MATMOKHCH BaHayua Cc Mpu- 
ecbio cybcata Kaua (1). AKTHBHOCTb WM CeJIEKTHBHOCTb OKHCJIMTEJIbHBIX 
aTaIM3aTOPOB WM3MeHAeTCAH MIpH BBe_eHHH OCaBoK. CyulecTBeHHy!0 PpOJJIb 

MIpOTeKaHHH Mpomecca KaTaJIMTHYeCKOTO OKHCJICHHA Pa3JIMUHbIX BeLILeCTB 
TpaeT MOABAKHOCTh KHMCOposa, acopOupoBaHHOoro Ha NOBePXHOCTH KOHTAK- 
oB (*). V30ronmupii Kucopoqupii OOMeH ABAAeTCA MeTOQOM ycCTaHOBJeHHA 
aKOoH MoxBuxKHoctTH. Ilostomy MpescTaBAAO OosbIOoH uHTepec uCCMeEOBaHHe 
AHAHUA OOaBOK, BBeeCHHLIX B KaTaIH3aTOP, Ha CKOPOCTb u30TOMHOFO OOMeHAa 
ucsOpoya, 4YTO H ABJIAeCTCA Ie/IbIO HACTOAMero UuccCeqOBaHHA. 


“Ic 
i 4 


| 
at 
! 
ay 
_ 


do} 
S 
~“ 


30 60 90 120 mun OQ 30 60 90 120 150 mun. 


S 
do} 
So 


Puc. 1. Kunerwueckne kpHpple 

H30TOMHOTO O6MeHa KHCIOpo‘a 

pu 232°Ha mopuctom cepeOpe c 

no6apnkamu AgCl: 1—0,0015 %, 

2 — 0,002% , 3 — 0,004% , 
4 — 0,015% 


Puc. 2. Kuuneruueckwe KpHBpIe 

TOMOJHTHYeCKOrTO H30TOMHOro 

oOMeHa KHCJIOopoya Ha NOpHCTOM 

cepe6pe c o6apKamu AgCl: 

1 —0,0015%, 2 —0,002%, 
3 — 0,004%, 4 — 0,015% 


B KauecTBe THNHUHbIX OKMCAMTeAbHBIX KOHTAKTOB ObIJIM BbiIOpaHbl MeTaJi- 
muecKoe cepe6po — KaTaIH3aTOp OKHCJIeHHA 3TMJIeHa B OKHCb 9THNIeHa C 
o6aBKo rajougosp B d@opme AgCl, AgJ um okucbh Mea — KaTamu3aTOp OKHC- 
ieHuA Mponmusena B akpOMeHH C WOOaBKOH OKHCIOB JMTMA, XpoMa, BUcMyTa 
| CCPHOKHCON Mequ. Tamougpl BBOAMIMCb B cepeOpo MyTeM HaHeceHHA Ha MO- 
olIoK cepedpa pacrsopos AgCl, AgJ mpu cHJIbHOM NepemelimBanuu, oOecrie- 
MBalOUleM UX PaBHOMepHOe paciipeseseHve Ha NOBEPXHOCTH, KOHTPOJMpyemoe 
JaMoMeTpHyecKu Mo usoTonam Cl u J. B okvcb MeQM OKHCJIbI pasJIMYHbIX 
[eTAMIOB BBOLMJIMCb CMeUICHHeM HJM COOCaKIeHHeM a30THOKHCJIbIX MW yruie- 
VICJILIX Come c MocueLyouluM MpoKamtuBanuem ux npn 700°. Jina BBeeHMA 
jona SO2—- cMellIMBaMMCb pacTBOPbl CePHOKMCOrO AMMOHUA M a30THOKMCJIOH 


eM C MocuenyrouleH CyLIKOH MW MpoKaJIMBaHHeM TIP 700°. OnbiITbI MpOBOAMJIUCh 
; CTATH4eCKOH CHCTeMe IIPH HH3KUX aBJIeHHAX (40 1 mM pT. ct.). Comep>xanue 
i30TONa Kucwopoqa O18 onpeseAmocb MacC-CHeKTpoMeTpHuecKH NO MacCaM 
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e 0 18 
36, 34 u 32. Ucxogupili Taxes KUCTOpOy conepykast 15—20 at. % O88 
W3MCHEHHIO KOHILeHTpalluli B raze O18 (macca 36) O16 O18 (macca 34) KOHTpOJE 
POBaaCb CKOPOCTh peakUMH POMOJMTHYECKOFO KUCOPOAHOFO HSOTOMHOPO o6me 
O18 + 016201018, CKopocTb H30TONHOTO OOMEHA BbIUHCAMAaCh NO ypaBHeH 
2 aes 


oe pa ore 
aa i) 


— OTHOCHTeNbHbI O6MeH, K — KOHCTaHTa CKOpOcTH OOMeHa, C.o—KOHMeHTP 
nua O18 mpu papHopacnpenenenuu, Cy) — ucxoqHad kOHUeHTpalua O 
C — kouuentpanua O18 B 2aHHbIit MoMeHT BpeMeuy 7, /— BpeMs. 


Taob6auna 1 Ta6auna 2 


Oras sane? Konweur | Tope | ekopaet 

Jlo6apKa GapKn, cena? Mane Jlo6asKa Peas aos: nsoTeae 

Bec. % Ha 1 M 

Xso0p B BH- 0,0015 1,000. 3-10-4 Gr On 2 me ve 

ne xaopu- | 0,0020 |7,5-10-4] 2,8-10-¢ i258 2 0/40 | 0,025, 

ctoro cepe6- ; 0,0040 |6,6-10-4 2,0-10-4 clo" 5 0’2 07172. 
pa 0,015 5,5-40- 1,1-10 CuSOz 2 1,0 0,04 


Ha puc. | npuBeqeHbl KMHETHUeECKHEe KPHBble KMCJOPOAHOrO H3OTONHOLO OC 
MeHa Ha CepeOpe, cosep>KallleM pa3JIM4HbI€ KOHIEHTpalWu HOHAa XvIopa. B UE 
TepBavie BpemeHv 150 MHH. peakluA MOHOMOJIeKyJapHa. Ha puc. 2 NpHBeLen 
KHHETHYeECKHE KPHBbIe TOMOMOJIEKYJIAPHOFO H3OTONHOrO OOMeHa Ha Tex *Ke 0G 
pasiax cepeOpa c 206aBKol (a — OTHOWIeHHe Macc, paBHoe 36/34). 

B ta6a. | MpuBeqeHbl 3HaueHHA KOHCTAHT CKOpocTeH H30TOMHOrTO OOMeH 
KHCJIOpOfa pH Temlepatype 232° Ha cepeOpe c 20OaBKOH HOHa XsOpa. 

KoOHCcTaHTa CKOpOCTH H3O0TOMHOTO OOMeHa H3MEHACTCA MOHOTOHHO C yBeJIHue 
HHeM KOHWeHTpatun. I]pu BospacraHuu (f-F) Ug(t-F) 
cojep2kaHuA XIOopa B cepeOpe B 10 pas /z-m) 
KOHCTaHTa CKOpOcTH O6MeHa YMEHb- 
iaetca B 1,5 pa3a. Konctauta cKopo- 40 
CTH FOMOJMTHYeCKOrO OOMeHAa, T. e. pe- 
aKIlHH, CBASAHHOH C JMCCOMMalMel Mo- 
J€KYy Jib] KACMOPOa Ha aATOMbI, YMCHb- 
maetca B 3 pa3a MpH yBernueHuu 
KOHICHTpallMu XJlopa B cepeOpeB 10 pas. 

Jlo6aBuienne Moxa Mogu@uunpyer ce- 
peOpsHLI KaTamusaTop, Mpv HeKOTOpoli 
KOHIWeHTpalluu Hoqa HaGwoqaerca m0- 
BbIIMeHHE BbIXOJa OKHCH 2THeHAa (%). 
HcceqoBaHie H30TONHOrO §=O6MeHa Ha 


R 


STOM OOpasile KaTaIM3aTOpa MoKa3auo, 
4TO ROOaBNeHHe Hoa pe3KO NoBbillaer 
KOHCTaHTY CKOPOCTH TromMovINTHYeCKOrO 
oOMeHa KHCIOpoya H NouTH He u3MeHA- 
€T CKOPOCTH MOJI€KY JIAPHOLO H30TOMHOrO 


Puc. 3. Kunetaueckwe KpHBbIe H30TOMHOI 

KHCOpOAHOro O6MeHa mpH 412° Ha oKuC 

MeqH c RO6aBKamu: J—CuO; //—CuO+2°9 

BizO3; JZJJ—CuO + 2% CreO3; [V—CuO- 
+2% LizO 


oOmenHa. J[o6aBka raonnoB K cepeOpy usMeHseT COOTHOMeHHe MOJIe€KYy JIA PHOTO 


aTOMapHOro KHCJIOPOa Ha NOBe 


ecopOunu Kucwopora. 


06 
4072 


PXHOCTH H ero MOABH2xKHOCTL. BeposTHo JelicTBE 
STHX N0OaBOK Ha CKOPOCTb O6MeHa CBA3aHO 


HOCTH cepedpa, a CJIEQOBATeEJIbHO, TelJIO 


C U3MCHEHHeEM 3apHKeHHA MNOBEP? 


Thl HW SHEPrHH aKTHBAalNU aycopounu 


IIpenctaBaano HHTEpec BEIACHHTb BJIMAHHE NO6aBOK Ha CKOPOCTb H30TONHOI 
MeHa KMCOPOla HE TOJIbKO WIA cepeOpAHBIX KaTaJIM3aTOPOB, HO H AIA NOW 


POBOAHUKOB — OKHCJIOB MeTaioB. Ha puc. 3 MpwBeqeHbl KMHETHYeCKHe KpH- 

{ble HSOTOMHOFO OOMeHA OKHCH MegH Cc 106aBKaMH CreOs, BizOs, LizO. Cxopocts. 
€aKIUMM HSOTONHOTO OOMeHA JIA STHX OKUCMOB He No_UMHAeTCH MOHOMOVIeKy~ 
APHOMY 3aKOHY, @ SKCHEPHMeHTaJIbHbIe JaHHbIe JIA YHCTOH OKUCH MEQ HE 
uO c qo6aBKoit BizOs uw Cr2O Buipaxaiorca ypaBHennem PoruncKoro — 3enb- 
jopuua dP/dt = al? (cm. puc. 3 u 4). Orkmonenne CKOpOCcTH H30TONHOrO O6- 
€Ha OT NepBoro NOPALKa BbISBaHO, BEPOATHO, HEOHOPOMHOCTHIO MOBep xXHOCTH 
uO. Takoli xe 3aKOH MpoTeKaHuaA peaKUMH M30TONHOTO ObmeHa KHCJIOpoa: 
aOsogasiu Kacatkuna u Bopeckos wa MnOz (2). 

Ana mpenapatos CuO, cogepxamux Li2O, cxopocrs usgoTonHoro ob6meHa 
meqyeT OudlorapudmMuyecKoMy 3aKOHy, TO Take yKa3bIBaeT Ha HeOJHOpO- 
OcTb NoBepxHocTu CuO xv JoukKHO CooTBeTCTBO- 
aTb SKCHOHEHUMAaIbHOMy pacripesetennio yua- U 
TKOB NO S9HEPrHAM AKTHBAallHM OGMena. 

B Ta01. 2 NoKka3aHbl Ha4yasIbHBIe CKOpocTH 
MCOpOAHOrTO M30TOMHOrTO OOmeHa mpu 412°, 
ACCUHTAHHbIe Ha | M? NOBepxXHOCTH OKHCH Menu 
 WoOaBKaMu. 

Oxucb xpoma, BBefeHHad B CuO, “nouTy He 
[3MCEHACT CKOPOCTH KUHCJIOPOAHOrO Uu30TOMHOrO 
OmeHa. JloOaBeHue Bi2zOs NoHuxKaeT CKOpOCTh 
OMeHa B 3 pasa, aBBegenne Li2zO yBenuun- 
aeT CKOpOCcTb B 3 pasa. IIpucytcTBue Ha mo- 


PXHOCTH OKHCH Megqu uoHa SO% pesKo TopMo- 


So 


co 
So SS <I el Sa ESL Q 


30 60 90 120 150 180 mun. 


Puc. 4. Kunerwueckwe KpHBbIC 
TOMOMMTHYeCKOrO H30TOMHOrO O6- 


MT CKOPOCTb H30TOIHOrO oOmeHa KHCJOpPOa. 
THTepecHo OTMCTHTb, 4YTO CKOPOCTb H30TONHOFO 
OMeHa ONPeCACMACTCA SAP AXCHHOCTHIO IIOBEPxX- 
(OCTH MOJIYIIPOBOJHUKOBBbIX OKHCJIHTeCJIBHbIX Ka- 


MeHa KHCNopoga mpH 412° Ha OKH- 
cH Meqm c qo6aBKamu: 1 — CuO; 
2 == CuO, 2%, *BinO3;) 3 
Cu0+2% CreO3; 4—Cu0+ 2% Li2O: 


aJIM3aTOPOB (+). 

Takum o6pa30M, BBeeHHeM JOOaBOK B OKUCJIMTeJIbHLIC KaTaIM3aTOPbI Kak 
eTaJIJIMYeCKUX (cepeOpo), TaK HM OKHCHbIX — MomynpoBoxHHKoBbIx (CuO), mox- 
(O peryIHPOBaTb CKOPOCTb U3O0TOMHOrO OCOMeHa KUCJIOPONa, a CJIEMOBaTeJIbHO, 
TO MOABHKHOCTh Ha MOBEPXHOCTH KaTaJIM3aTOPOB. 


Tloctynus0 


Vuctutyt dusuueckoh xHuMuH 
6 VII 1959 


Axkajlemuu HaykK CCCP 


LWMTHMPOBAHHAS JIATEPATYPA 


DE. R. S. Winter, J. Chem. Soc. 1954, 3342: 1955, 2726; GC. M. Kapwawes a, 
. H. Posen, JIAH, 68, 1057 (1949); 75, 239 (1956); )K®X, 27, 146 (1953); T. A. Ty - 
opcKkuh, ©. M. Batumrenu, JAH, 72, 297 (1950); JI. A. Maproauce, 
.TanmescKkaas, Uss. AH CCCP, OXH, 1952, 415; W. C. Cameron, A. Far 
elope Me de iit zi) Phys. Chem..15%,) 229) (9b3)- Na Ae Weare anne Marca eam brO= 
eckos, KOX, 29, 453 (1955); JI. A. KacatTKu na, . BopecxKkos,. 
. JI. Kppaosa, B. B. IlonoscKkuit, Yas. Bpicu. yy. 3anen. (XuMuA MW XUMMYeCKaA 
exuomiorua), 1, 12 (1958). ? JI. A. Maproauc, H3s. AH CCCP, OXH, 1959, Ne 2,. 
om. * Jl. A. Maproauc, Yen. xum., 28, Ne 5, 615 (1959). *3: X. Enuxees,. 
. A. Maproauc, C. 3. Poruuckuih, JAH, 124, 606 (1959). 
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Jloxnagp AkagemMuu HayK CCccP 
1960. Tom 130, Ni 5 


PH3BHTECKAA XHMH}) 


A. B. HHKOJIBCKAS, B. A. TEMJEPHX u uaen-koppecnonzent AH CCCP 
A. U. TEPACHMOB 


TEPMOJAMHAMHUECKHE CBOMCTBA AHTHMOHHJA HHUA 


Vinguii u cypbma oOpasyloT oqo MHTepMeTasmuyecKoe coeqvHenne Ins} 
c TemMepatypol muaBmenua 530-+5° (1). [[varpamMa cCOCTOAHHA CHCTeME 
In — Sb mpuBegena ua pune. |. 

AHTMMOHHY HHAMA OTHOCHTCA K pyle MoJyNpOBOAHHKOBBIX COeqMHeHH 
Tuna Alll BY, o6mamatoulux CTpyKTypoH WHHKOBOH OOMAHKYH; B CBA3H C NOJyMpo 
BOJHHKOBbIMH CBOMCTBaMH MHOrHe *bu3snuecKHe XapaKTePHCTHKH JTOFO COeAMHE 
HHA U3y4aHCb JocTaTouHO WupoKO (oOuIMpHy1o Ou6muorpadpuio cm. B (?)) 

UcceqoBanua TepMOAMHAMHMYeCKHX CBOMCTB AHTHMOHHa HHIMA MpoOBeyeHE 
B (?-°). B pa6otax (*,4) u3yyanacb TeloTa OOpa3s0BaHHA STOTO COeAHHEHHA Me 
TOJOM OJIOBAHHOM KasopuMetTpun. B pabote (*) mpHBexeHbl Take CTAHLapTHbK 
4300apHo-H30TepmMuyecKHH MoTentnat (AZ°) u sHTpomua oOpa3soBanua (AS) 
NOJIYYeHHbIe ABTOPaMH pacueTHbIM MyTem. PaGora (°) MocBxAlleHa H3yYeHHIO Tell 
JIOCMKOCTH AHTHMOHH a HHA B TeMMepaTypHOM HHTepBasie 20—500° C u onpe 
JIeJIeHHIO TeIJOTH MWiaBleHua coetuHeHua. B pabote (°) H3y4eHbI TeMJIOeMKOCTY 
Pa MOJyMpOBOAHHKOBBIX COeAHHEHHH, B TOM YHCJIe H AHTHMOHHJa HHLMA 
uCCJIeEOBaHHe MpoBeseHo B UHTepBasle TemMepatyp 80—300° K. 

Ilembio Halllero HCCMeOBaHHA OLIN pacueT TepMOAMHAMHYeCKHX CBOHCTI 
aHTHMOHHa HHXMA Ha OCHOBe 9KCIEPHMeHTAJIbHO NOMYYeHHbIX BeIMYHH 3JIeK 
TPOLBMKYWAX CHI SIEKTPOXHMMYeCKAX WerleH. M3yaanucb 9. 0. Cc. KOHWeHTpa: 
IMOHHBIX (OTHOCHTeEIbHO 3JIEKTPOZOB) Wenel: | 


In (2k) | (KCl — LiCl) + InCl | (InSb ++ Sb) (7B). 


Hismenenve us00apHo-M30TepmuyecKkoro noTeHiivama AZ B pesympraTe 
MpoTekatoleH B AYeHKe peaKILMH 


In (2k) ++ Sb (1B) = InSb (Tp) 


NpPONOPILWOHAaJIbHO BeIMUMHE 9. J. Cc. AUeCHKU 


WA ey ey 2 (1) 


f —uyvcno Papayea, papuoe 26062 xKan/r-9xKB.; E—9. J. c. B BONbTAaX ¥ 
@— BaJleHTHOCTb voHa (In*), B qaHHOM cmyyuae z= 1. 

Hisyyenve saBvcnMocTH 9. J. C. OT TeMMepaTypbl MO3BONAeT yCTaHOBUTE 
(byHKUMOHabHyI0 saBucumocTh AZ or T, a culeqoBaTedbHO, Halira u3sMeHeHHe 
SHTAJIBNMM WM SHTPONHH MpH oOpasopanun InSb no ypaBHeauam 


dAZ dE | 
ASS = eh aes (2a 
A= AZ aN Ss (26 


IKCNeEPUMEHTAABHAA WacTb 


Hiccneqopanve MposegeHo B TeMMepaTypHoM uHTepBase 390—490° C. Baw 


USyYeHbI CIWaBbl CocTaBa 59,9 u 67,2 ar. % Sb, orHocanuecs K rereporeHHol 
o6nactu InSb — Sb. 
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CiaBbl MHAMA C CYpbMOl TOTOBUIHCh CiMaBJIeHHeM HaBeCOK MeTaJJIOB; 3TO 
IGHbI CHOCco6 H3rOTOBJIeCHHA AaHTHMOHMOB HW apCeHHAOB HAMA uM rans, 
CbIBAeMBIH B padoTax MO UCCeqOBaHMIO UX SJIeKTpuHYeCKUX cBOlicTB (cM., 
pumep, (”)). 

B uallle paOote ciiaBieHve MpOBOAMJIOCh B 9BaKYHPOBaHHbIX KBaplleBbIX 
Hylax Mp Temlepatype 635—650° C. Mcnowb3oBanucb MeTasuIbl 4HcTOTOL 
99%. Amiysa c paciiaBJeHHBIMH MeTajaMu Wit syuero cMellMBaHua 
aJIJIOB HECKOJIBKO pa3 NepeBepTbIBaslacbh, 3aTeM MocwIe HeEKOTOPOM BbILepKKH 
u 635—650° C cnimaB oxuaxqaica Jo Temmepatyppt 450° C, mpu KoTopoli on 
ep2KUBaJICA HECKOJIbKO 4YacoB. 
HlonyyenHpii cnaB TuaTebHO 
CTHpaJIcA B AWIMOBOM eTyiIKe u 3 
pollka 3aMpeccoBbIBaIMCb 93/1eKT- 
bI-CIL1aBbl, IPH 9TOM B CIWaB 3a- 
eCCOBbIBAJICA TOKONOABO — BOWIb- 
aMOBaA MpOBOOKa j\MamMeTpoM 
MM. MopMa 9eKTPONOB WHAIMHL- 
weckad, QIMHa WusnHtpa 10— 
MM, 2Mametp 6 mM. 
QNeEKTPOJMTOM CY KU pacman 
TEKTHYeECKOM CMeCH XJIOPHOB wJH- 
AU Kalua Cc HeEOObIMON BO6aBKoli 
1%) ofHOxXopucToro uHANA. 
Monoxsopuq wHquaA roToBycsa 
rulacHO MeTOHKe, OlMCcaHHoH B (8). 
(auaJie TOTOBAJICA TPHXJIOPH HHAMA NyTeM CKMraHHA MeTaIMYeCKOTO HAHAHA 
rOoke XJIOpa, a 3aTEM CMeCb TPHXJOpuAa HHEAA UW MeTasIMYeCKOTO HHIUA 
CIaBAach B SBAKYHPOBaHHOH KBaplleBOH aMMyvie, pH 
S9TOM IIpoTeKaJla peakIlua 


In Cl, 4+- 2In = 3inCl. 


Aueika coOupamtacb B cMelvalbHO U3rOTOBJIeHHOM 

KBapUeBOM cocyfe, KOTOpbIN u300paxKeH Ha pne. 2. Ha 

THe B CyKeHHOH YaCTH HaXOAWJICA KYAKHM WHAWA, a Hal 

HUM YKpellasicd 9eKTpos-cimaB. SlyelKka MorpyXaacb 

B WMJIMHApHyecKH KBaplleBLIH NpHOop AMHOK 450 MM u 

uametpom 40 MM, 3aKpbIBaBLUMHcA WHMpoKoH MpHulliudo- 

BaHHOH WpoOKol Cc BMaAHHbIMH BOJIb()paMOBbIMH TOKOOTBO- 

qaMu WU MWaTHHO-lwaTHHOpOAMeBOH TepMomapouw, KoTOpaA 

tonebod, YZMepasa TeMMepatypy saueHku. Luatuuapnyeckui mpHoop 

pacneo one A MueHKA CYTAAPOM HM TMO3BOMA MpoBOLUTS 

OMbIT B aTMoctbepe HHepTHOro ra3a (4uCTHI apron). Hyeit- 

Ka HarpeBaslacb B ClelvasIbHOW 9JIeEKTpOMeuH C MeTaIM4eC- 

c. 2, Bueutnuii pug KOM TpyOKou. Sueika norpyxawlacb JO WeHTpa New Ha Ply- 

AYCHKA 6uny 300 mM, re 30Ha MOCTOAHHOM TeMMepaTypbl CoxpaHsa- 

jlacb Ha yuacTKe qvIMHOH 50 MM; OMaCHOCTb BO3HHKHO- 

HU TepMO-9.J.c. B STHX YyCJIOBMAX CBefleHa K MHHMMyMY. Temnepatypa 

YA peryJIMpoBamacb, MOCTOAHCTBO TeMIepaTyp B AYeHKe MosMepxXHBaOCcb 

ounocTbIO +-1°. PapHoBecHoe 3HaueHHe 9.)..c. yCTaHaBsIMBalocb 3a 1O—12 vac. 

Hauasa onbira, 3aTeM Ip Mepexose K Ipyro TeMMepatype paBHoBecue JocTH- 

Noch OpicTpee. SaBHCHMOCTb 9.]1.c.— TeMIepaTypa M3y4alacb MIpH MpxAMOM 

)OpaTHOM Xofe Mo TemMepatype. BocipousBoAHMOCTb WaHHbIX JleKUT B Npeye- 
x -+1,0 mB. OkcnepuMeHTasIbHbIe pe3yJbTATHI MpHBeeHbl Ha puc. 3. 

OnpITHbIe JaHHble ObliM OOpaOoTaHbl MeTOMOM HaMMeHbUIMX KBapaToOB, 


JIYYeHO ypaBuenue 


Puce. 1. Juarpamma cocTosHua CHCTeMBI 


E = (0,3455 — 0,241-10°°7) sz, 


-KoTOporo 10 ypaBHeHusnm (1) u (2) BbINHMCIAIOTCA HSMeCHCHHA u300apHo- 
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V30TCPMHYeCKOrO TOTeHIMalla, SHTAaIbIHH UW SHTPONHH, COOTBETCTBY Ia 
o6pasosanuio | moma InSb u3 2x%uAKOTO HHUA WM TBepHOM CYPbMbI "- 


AZ = — FE = 23,066 (0,345—0, 241. 10°37) =7,97-7 5,00" 10°87 xKas/r-Mo. 
Orciola ia u3syyeHHOrO TemMIlepaTypHOro MHTepBada 
AH = —3,98 + 0,20 xxan/r-ar, 


AS = —2,78-+0 25 kan/r-aT-rpad. 


Tounoctb AZ ompefesmAeTCA BOCIIPOHSBOAMMOCTbIO AaHHbIX 9. M. C.; © 
wb papHya -—- 1 MB, 4TO COOTBeTCTBYeT 
190 mee rpemmHoctTu + 0,01 KKaw/r-ar. 
en Mcnoub30BaB HalllM 9KCNepHMeHTal 
HbIe JaHHble, TEMJIOCMKOCTb YHCTHIX 1 
TaioB (*) H aHTHMoHHAa uHyHA (°) 
x\° Tak«Ke TelOoTy MwiaBleHuA HHAHA ( 
MbI TIpOBeJIM pacueT CTaHJapTHbIX 3k 
3 yeHHH TePpMOAHHaMMYeCKHX (PYHKILF 
| x TlonyueHbt 3HaueHHaA: 
oS 
% 


fe) 
+ 


BS AZogg = — 3,07 -- 0,01 Kkan/r-art, 
XY AH o93 = — 3,67 -- 0,20 kkau/r-ar, | 


= ASoe og = — 2,01 + 0,25 Kaul/P-aT rp 


160 Ps 


JE0 430 460 C 


CpaBHeHue c AUNTepaTY]{ 
HbIMM LaAaHHBIMA 


B ta6m. 1 conmoctTaBjeHbl pe3sys 

Puc. 3. 3aBucumocTb 9. 4. c. OT Temmepa- TATbI Hallie paOoTbl UM JIMTepaTypHt 
TYPbI IIPH Pa3JIM4YHOM BaJIOBOM COCTABe 93VIe- WaHHble JIA AHTHMOHHa UVHAUA 
KTpoOla civiaBa. 2A—cnw1aB cocTaBa 59,9 aT. % : 

SHa6 =. cHieniecsninawic7 SaleieBe ae. B ctpoxe | ta6m. 1 3HaueHue AH, 

TloyueHo Kuienta MeTOLOM OJIOBAHH( 

KaslopuMeTpHH, AHyo, paccuuTaHO HaMu M3 BewMunHE! AH,., Kenna c ucnon 

30BaHHeM TeX Ke JIMTepaTYPHbIX JaHHbIX O TeMJIOEMKOCTAX, KOTOPble MbI Ip 

HAJIM Mp MepecueTe pesybTaTOB HalileH paOoTbl K CTaHapTHOH TemMepatyp 


Crpoku 2 u 3 cofepxKaT pesyJbTaTHI pacueta cTanyapTHoro u300apHO-H30Te 


Ta6Onuna tl 


NoNe — AFiz»s, — AFiag, — AFixs, —AZ,, — AS, 
1.1. KKaJi/l-aT | KKaJi/r-aT | KKaJi/r-aT KKaJl/P-aT KaJi/r-aT-rpag Mertox AsBTop 

1 4,30 4,00 Kasopu- (?) 

9 MeTDp 

3,02 Pacuet m0 
ee) 
3 3,47 2,88 4599 Kasopu- (4) 
MeTp. pacueT 
4 3,98 3,67 _— 3,07 2,01 Sates Hactoam. 
ncecvey. 


MaTeCcKOrO MOTeHWMasla [BYMA He3aBHCHMbIMM MyTAMH (4). B cTrpoke 2 nposex 
pacueT lo metoty Baruepa (1°); ucnomb3yetca KpuBad JMKBUAyca AuarpaMy 
cuctembl In — Sb, cooTBetcTBy1oulad paBHOBecHio pactlaBoB c TBepyon asc 
InSb; B pacueT BXO_UT TakxKe TenoTa V TeMllepaTypa MvaBJIeHHA COeMHeEHH. 


* 1 Kan. = 4,1840 a6c. mxKoyueii. 
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¥eM TellOTa MaBsIeHHA OlpeeseHa aBTOPaMH SKCMepHMeHTAabHO KaJIOpH- 
puueckuM Nytem. B crpoke 3 — pe3yvibTaTbI pacueta, MpoBefeHHoro M0 oc- 
HOMy ypaBHenuio AZ = AH — TAS; B23T0M pacuete MCMOuIb30BaHbI TensoTa 
a30BaHiA, HaleHHad aBTOpaMH H3 KaJIOPHMeTpH4eCKUX H3MepeHUi, u 3Ha- 
We CTaHapTHOH SHTPOMMU OOpas0BaHuA, BbIMMCeEHHOe NO JIMTepaTypHbIM 
HbIM H3 aOcoJNOTHBIX 9HTponu. Mocnegquaa Bemwunna 2a InSb ualizena u3 
AMUYHbIX WaHHbIX Qua 6/T, rye 6 — Temmepatypa JleOas, npunatas apropa- 
| paBHolt 200-L5°. 

Us rao. 1 BuqHo, 4YTO Nowy4eHHbIe HaMH TeMOTbI OOpasoBaHHA aHTHMOHH- 
WMHAUA COBMayaroT B lpefeaxX TOUHOCTH Hallero OMbiTa C pesybTaTaMu, To- 
YeHHbIMH B (*). M3MeHeHHe TepMoquHamMMueCKOrO NOTeHWMala u SHTponuH, 
CCUHTAHHbIe MO JaHHbIM 3,J.C., TaKKe JOBOJIbHO XOPOUIo coBNamaloT c pacue- 
m IWortKu u Bepepa (4). 


Mockosckuli rocyJapCTBeHHblii yHABepCuTeT Tloctynuo 
um. M. B. Jlomonocosa 5 XI 1959 


LHMTHPOBAHHAS JIMTEPATYPA 


1M. Hansen, K. Anderko, Constitution of Binary Alloys, N. Y.— London 
8. 7 Hoppe nowympoBoxHnkKopble MaTepnanbt, COopH. cT., mep. C aHTl. Mog pen. 
T. Konomutua, WJI, 1958. %O. J. Kleppa, J. Am. Chem. Soc., 77, 897 (1955). 
¥.Schottky, M. Bever, Acta Metal., 6, Ne 5, 320 (1958). 5° N. H. Nacht- 
ap; N. Clement, J.-Phys, Chem:; 62, Ne 7, 876 (1958), -° Il. B. Ty aptaes, 
B. IletTpos, @usuxa Tsepgoro Tena, 1, Ne 3, 368 (1959). *7R.G. Brecken- 
mae oR. Dalim eb al. DPhyse Rev. 960 (o)) (ol (054) suka sb ath nlnes 
A. Gunnel et al., Physica, 20, 1087 (1954). 8 PykoBoycTBo No MpenapaTHBHOH He- 
PaHHueCKOH XHMHH, mom peg. I. Bpayepa, VWI, 1956. ®O. KyOamescKkui, 
Qpauc, Tepmoxumua B metamtypruu, VWJI, 1954. 11°C. Wagner, Acta Metal., 
Ne 5, 309 (1958). 


1077 


Jloxxagn Axagemun nayx CCCP | 
1960. Tom 130, Ne 5 


PU3SHYECKAA XHME 


Axanemux AH KasCCP J. B. COKOJIbBCKHH u T. . 3AKYMBAEBA 


BJIMAHHE JOBABOK TAJIOTEHHOB WEJIOUHbIX META JIJIOB | 
HA KOJIMYECTBO BOJOPOAA, AXCOPBHPOBAHHOrO 
MJIATHHOBOM 4YEPHbIO 


Bowbulo uHTepec MpescTaBAeT U3y4eHHe BJIMAHMA Cpelbl Ha KOJIMUeC) 
BOLOposa, alcopOupoBaHHoro NwaTHHOBOH uepHbio. M3yyenme mpottecca E 
CTaHOBJICHHA OKHCH IWIaTHHb! JO MiaTHHOBOM yepHu (1) JaeT BO3MO2%KHOCTH TI} 
Moro OMpeeseHuA KOMYeCTBa alcopOupoBaHHoro BoZopoga. B qaHHol pao} 
W3y4alaCb CKOPOCTb BOCCTAHOBJICHHA OKHCH MWaTHHbl JO MaTHHOBOH yepH} 
ompelesAsOCb KOmMGeCTBO alcop6upoBaHHOrO Ha HEM BOLOpoa B MpucyTcTH 
XJlOpucToro, Opomucroro u Ho_ucToro Kama B 50% sTaHosie. OKHCcb TaTH) 
BOCCTAHaBIHBaacb B KaTamuTuyecKoll yTKe. Uepes onpesesenHble IpoMexy7 
BPeMeHH MpOH3BOAMJICA OTCUeT MOPJIOTHBUWero BOLOPOMa HW 3aMepAJICA MOTeHIM 
KaTawM3atTopa (oTHOcHTesbHO 0,1 N KasoMeJIbHOrO 9JIeKTposa). 


2, yueduee Ha 
PLO, 


HUE 
Tomenyuan boc- 
cmavobnenua PtOs 


Konuvecmbo H 
Goccmavobn 


WO 2 HW 4 SOmun, 10 ZO 0 40 = 30 mun. 


Puce. 1. Bananwe OpomucToro kaJIMA Ha CKOPOCTb BOCCTAHOBJICHHA OKHCH Mla- | 
THHBI JO WaTHHOBOM uepHH mpu 30°. 1 — 50% cnupt, 2— 0,01 N KBr, 
3— 0,1 N KBr, 4— 0,5 N KBr, 5— 1 WN KBr 


Ha puc. | npeycraBneHbt KpuBble, NOMyYeHHbIe IPH BOCCTAHOBJICHHU OKy 
maTHHEt B 50% sTaHOse M pacTBOpaX pa3sM4HOM KOHUeHTpallun Opomucr 
Kaua pu 30°. 3 puc. | cnenyer, uto B 50% C,H,OH u B (0,01 N; 0,1 N) p 
TBOpaxX OpOMUCTOrO KaJIMA BOCCTAHOBJeHMe OKMCH NMaTHHbI MpoTeKaeT Mot 
C OMHaKOBOM cKopocTbi. IIpu janbHelilllem yBeIM4eHHM KOHIeHTpalln Spor 
cTOrO KaJIMA CKOPOCTb HeCKOJIbKO NagaeT. Ilorenuuan KaTasM3aTopa Mo Mme 
BOCCTAHOBJICHHA OKHCH MaTHHbI pacTeT, NpHOmMxKadch K OOpaTUMOMy. 

Ha puc. 2 Mpupeyenbl KpuBble, MomyueHHEIe pv BOCCTaHOBJIeEHHU OKI 
MaTHHbI B MpMCyTCTBHH HoucToro Kama mpu 30°. M3 puc. 2 BugHo, ° 
B pacTBopax MOMNCTOTO KaJIMA CKOPOCTb BOCCTaHOBJICEHHA OKHCH WwWaTy 
CHJIbHO 3aMeJIAeTCA 10 CPaBHEHHIO CO CKOPOCTbIO BoccTaHOBeHHA B 50% 9 
HOJIe. ITO 3aMeTHO yKe B 0,01 N toguctom Kanun. IIpu qaitbHelitiem yBeru 
HMM KOHICHTPalMM MOMMCTOrO KaJIMA BOSHHKaeT HHAYKUMOHHDI NepHon, Ko 
pp BO,1 N woguctom Kamun pocruraet 6 mun., B 0,5 N 15 MHH., aBl WN 
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[MCTOM KaJIMM BOCCTaHOBJeHHe TpofomKaetca B Teyenvue 125—130 mun. Kpo- 
Me TOYO, IPH BOCCTAHOBJICHHM OKMCH wiaTHHb! B 1N woxucToM Kaauu B Hayase 
MIbITA HaOMOMaeTCA BbieeHHe CBOOOAHOrO fica, pacTBOp MpuoOperaer cua- 
1ala KpacHbIM, a NOTOM Oypblit OTTeHOK, NOTeHI{Ma Maqaer B KUCOpomHy10 


SS 


wmeguee Ha 


CL 
bocemunobnenue Pt, 
So 


Konuy H 


1 


100 mun. 


| 1 = 1 
+00 - Wh HW GB iP WO Ea By 


flomenyuan bovemanobneHnua 


Puc. 2. Bauanwe HOUMCTOrO KaIMA Ha CKOPOCTb BOCCTAHOBJICHHA OKUCH 
HJlaTHHb! AO WaTHHOBOM 4YepHu mpu 30°. 7 — 50% cnupt, 2— 0,01 
NKJ,3—0,1 N KJ, 4—0,5 MN KJ,5— 1 N KJ 


OacTb (+ 20 ms). BoccTanoswienHas B | N fo_ucToM KasMu MaTHHOBad YepHE 
laCTHUHO OCeaeT Ha DJeKTpOe H CTEHKAX YTKH, OCTAaBIaAcA B pacTBope Ia- 
(HHOBa YeEPHb CHJIbHO WucMepcHa. Ilo-BuquMoMy, B 9TO BpeMA BOCCTAHOBJeHHe 
KUCH IJIATHHbI UeT NO BIEKTPOHHOMY MeXaHH3My 3a CUeT OKHCIEHHA alcop6u- 
)OBaHHOTO Ha Pt-3eKTpone J’ B cBOOORHEI fox: 
on 2 Jo. (1) 
3aTeM CBOOOAHDIN Ho CHOBa MepeXOUT B HOH Homa, Tak Kak Yepes 30—35 Muu. 
\KpacKa MrHOBeHHO HcuesaeT. Mutepecuo To, YTO 9Ta peaKIMMA MpoTeKaeT B TOKE 
MJIbHOFO BOCCTAHOBUTeJIA, KAKUM ABJIAeTCA BoROpog. 13 puc. | u 2 BunHO, 4TO 
OpaTHMbIM MOTeHIMas KaTaM3aTopa B MpucyTCTBAH OpomucToro uv WoxucToro 
‘asa Ooslee MomO*KuUTeMeH, vem B 50% 92TaHOMIe. 
V3 nosy4eHHbix pe3yJIbTaTOB CJleqyeT, YTO MPMpOMa PacTBOPUTeA CHJIbHO 
JIMAeT KAK Ha CKOPOCTb, TaK H Ha M€X@HH3M BOCCTAHOBJIeHUA OKHCH MaTMHbl 


PtO, + 2He > Pt + 2H20. (2) 


Ilo peakuuu (2) MoxKHO paccuuTaTb, YTO Ha BoccTaHoBseHve 0,1 r PtO, 
eo6xogumo 19,7 ma Bogopoga. Ilo pasHuue Mexkyy paccuntanHbim (19,7) u 
OJYYeHHbIM H3 OMbITa KOJIMYeCTBOM BOMOPOMa NOACUUTHIBANOCh KOJIMNeCTBO 
onopola, alcopOupoBanHoro OHM rpaMMoM IlaTHHOBOK yepHu. Kak BuAHO 
3 TaO. 1, KomMUeCTBO BOMOPORa, alcopOupoBaHHOrO Ha OHOM rpaMMe IiJla- 
HHOBOM YePHH, 3aBHCHT OT cpembI. Tak, HampuMep, B 50% sTaHOJIe Ha O2HOM 
paMMe ImaTHHOBOH uepHu ascopOupoBaHo 12,9 ma Bogopoga. B pacTBopax 
POMHCTOrO H XMOPHCTOrO KaJIMA KOMMYECTBO BOAOPOfa yMeHbillaeTcA B cpen- 
em Hal,3Ma BoOpofa M MOUTH He 3aBHCHT OT KOHMeHTpalluu. B npucyrt- 
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CTBHM HOUCTOrO KaJIMA KOMUeCTBO acopOu“poBaHHoro BoOoOpofa 3aMeTH 
YMeHbUIaeTCA C YBeMYCHHEM KOHUEHTPallMn 9eKTpomMTAa. OAMH PpaMM W1aTy 
HOBOli YepHU B MpucytcTBuu | N fomuctoro Kama agcop6upyer Bcero 2,3 M 
Bomopoya. Takum o6Opa30M, agcopOuHa fTraiou“goB He TOJIbKO YyMeHbillae 


Ta6Oauna 1 


3aBHCHMOCTb afcopOluu BOAOpORa Ha MaTHHOBOK YepHH OT CpesbI 


Kounuextpauua| Komuy. Bogzopo- 
P ameKTpomutTa, | Wa, yulemquiero Ha Kouuy. 
acTBOPUTeJIb T-9KB. BOCCTaHOBJeHHe ajcopOupo- 
WU HacbIuleHHe BanHoro H, 
0,1 r PtO., ma Ha i r Pt- 
yepHH, MJ 
00% C,H;0H 0 20,8 129) 
00% C3;H;0H + KCl 0,1 20,8 19 
ORD 20,6 10,5: 
50% C,;H;0H + KBr 0,01 OT 141,64 
Or PROT 11,64 
O,8 20,6 10,5 
1 20,6 10,5 
50% C2H;0H + KJ 0,04 20,6 10,5 
Om 20,4 8,1 
0,5 20e2 5,8 
4 19,9 Das) 


SHeprHioO CBA3H BOLOposa c MoBepxHocTt (*), HO HB 3Ha4HTeJIbHOM CTemeH 
i3Me€HAeT KOMMUeCTBO BOLOpOMa, alcopOupoBaHHoro Ha MOBepXHOCTH KaTaJl 
3aTopa (°). | 


MucTutyT XHMMYeCKHX HayK Tloctymuso 
Akazemuu uayk KasCCP 8 X 1959 
LHMTHPOBAHHAA JIMTEPATYPA 


; 1]. B-Cokoapeku &, 10. A, CKotu a, AH, 126610002, esa 
2 A. H. Opym«kunu, Kunetuxa a1eKTpogueix mpoueccos, M., 1952, ctp.24. 3 JI. B.C 
kKoabceKkuu, IT. I. 3axym6aesa, JAH, 124, Ne 4, 880 (1959). 
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Woknagn Akanemun Hayk CCCP 
1960. Tom 130, Ne 5 


PHSHYECKAA XHMHA 
H. C. THXOMHPOBA, 10. M, MAJIHHCKHA u B. JI. KAPIIOB 


OBPATHMbIE H3MEHEHWA FA3SOMPOHHMILAEMOCTH NOJIMMEPOB 
B TIPOWLECCE TAMMA-OBJIY VEHHS 


(ITpedcmaszeno axademuxom B. A. Kapeunsim 80 VII 1959) 


HisBecTHo, YTO B pesy/bTaTe BOSJeHCTBAA MOHUSMPYIOULUX U3 IyYeHHH MeHsAeT- 
‘A BECb KOMIIJI€KC CBOMCTB MOJIMMepOB B COOTBETCTBHH C MpOWCXOAALIMMH B 
mx (*) CTPyKTYPHO-XMMH4YeCCKHMH H3MeHeHHAMH. 

Uccaeqopanui Quddpysunu ra30B B OO/ly4YeHHbIX NOMMMepax MpOHSBOZNIOCb 
YeHb MaJIO, HMeIOLMeCA Ke PpadoTb! NOCBALLEHbI B OCHOBHOM BOIIpocy oO BJIMA- 
IMM U3JIyYeHHA Ha ra30- HM NaponpouulaemocTb NosmaTusena (?,4). Stumu uc- 
JIEMOBAaHHAMH JOKa3aHa 3aBHCHMOCTb KOHCTAHT MpOHHIaeMOCTH fa30B OT HH- 
erpasIbHOW JO3bI, NOMyYeHHOK NowMsTHeHOM. Ognako Audpby3una ra30B yepe3 
IOJIMMepbl, HaXOAUMeCA B MONIe H3/IyYeHHA, HECMOTPA Ha NpakTMyeckyw MH 
eOpeTHYECKYIO BaKHOCTb STOO ABJEHHA, He U3yUaaCh. 

Mokyapckun u Jla3ypKuHbiM (5) acceqoBaHbl MexXaHMyecKHe CBONCTBa NomH- 
fepOB Moy OO/y4eHHeM AepHbIM peakTopoM. Oxuu OOHapyKuu OOpaTuMple pa- 
(WalLHOHHO-MexaHuueckne adpPekTpl. Hekotopanx aacTb 3THX H3MCHEHHH BOSHH- 
‘ayia BO BpeMA OO/IyYeHHA HW UuCue3aa Mp ero Mpekpawlenuu. EctecTBeHHo, 
[OX%KHO ObIIO OXAKUNMaTb aHaOrM4Horo OCOpaTumoro apPpekta oOOyyeHuA Ha Wudp- 
)Y3HIO Fa30B CKBO3b MouMepbl. YcTraHoBseHHe 9TOrO acekTa OblvIo WesbIO Ha- 
TOALeH padorTsl. 

UccnelopaHiaA MpOBOAMJIMCb M@HOMeTPpH4eCKHM Me€TOJOM Ha HCTOUHHKe 
-“gyueHua Co® axTuBuHocTbio 20 kr-3KB. pagua (”) pH MOWLHOCTAX JO3bI JO 
00 pan/cex. 

Cxema ycTaHOBKH, Ha KOTOpOH MpOv3BOAHIM U3MepeHHA KOHCTAHT IIpOHK- 
[aeMOCTH, H300paxKeHa Ha puc. |. 

YcTaHoBKa COCTOHT 43 TpeX OCHOBHBIX y3s0B: 1. Jludpy3svuonHaa sayelika, 
) KOTOPOH Mey AByMA (laHWaMH C YIWIOTHUTeJbHbIM KOJIbILOM H3 CBHHILa 
axkaTa UCIbITyemad nieHKa (puc. 1, 7). C omHol cTopoHbl MieHkH Haxo,UTCS 
‘a3 (lox jaBsenvem 600—700 mm pr. cT.), ¢ Qpyrol — BakyyM. Beanunna 
[OBEPXHOCTH MVIeHKH H3MeHsAMacb OT 1,5 70 1,7 cm”, B 3ABHCMMOCTH OT yIVIOTHE- 
ma. Uccnenopasucb Menku TomuuHoro 90 u 120 p. 2. TlepeqpuxkHol BakyyM- 
lOCT, pacnosoxKenHEt Ha TeslexKe, cocTosmui us dopBakyyMHOrO Hacoca H 
TYTHOM nudpysHoHHOH KoOHKH (puc. |, 2).3. ManomeTp 21a AMCTaHUMOHHOrO 
is3MepeHHuA aBeHua (puc. 1, 3). *, paboTaouluh Mo NpHHWMMy U3MeHeHHA HH- 
YKTHBHOCTH KaTyWIKM JaTuHKa MIpu MepemellleHvM CepfedHuKa, BbIMOJIHeHHOTO 
[3 eppopesowancuoro cnmaBa. KatTywika jaTauka Haxogqutcsa Ha U-o6pasHom 
TYTHOM MaHOMeTpe c pesepByapom. Ha ptyTu muaBaet cepgeunuk. IIpu u3sme- 
CHUM [aBJICHHA B CHCTeMe MOmaBOK MepeMeliaeTCA BMeCTe C PTYTbIO H COOTBET- 
TBEHHO H3Me€HACTCA HHAYKTHBHOCTb KaTyUIKH, YTO perucTpupyetTca MpHOopom 
TIBH-14 (rounocTh u3sMepenuit mpu6opa --0,05 mm pr. cr.). U3smepenua KoH- 
TAaHTbI MPOHHILaeMOCTH MpOH3BOAMIM IyTeM H3MepeHHA HapacTaHuA BO BpeMe- 
IM aBJIeHHA B BaKYYMHOM Kamepe. ; : 

Tludbbysvounyto aueliky B CoOpaHHOM Buse C KaMepon, 3alOJIHeHHOM HHepT- 
KIM Ta3OM, MpoBepsvIM Ha repMeTH4uHocTb. K syelike C MOMOMLbIO WmHpoB Nop- 


* Kouctpykuusa MaHomeTpa mpeqmoxena B. B. Ocunoseim. 
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KIOWA BAKYYM-HOCT M JHCTAHUMOHHbIN MaHOMETD. Tlocuie co3qaHHA BakyyM| 


B CHCTeMe BAKYYM-IOCT OTKM0UAJIM M BEIBOAMJIH 3 KaMeppl Wa OOYYeHHA. 

Tlepea, BBOJOM HCTOUHHKa H3MepAJIM CKOPOCTP yBelM4eHHA LaBJeHHA B Be) 
KYYMHOM 4acTH CHCTeMbI HM OlpesesAJIM 3aBUCHMOCTb JlaBJIGHHA OT BPeMeH} 
p = f(t). YOequBulcb B TOM, YTO yCTaHOBH ach cTalMOHapHaA CKOPOCTb A | 
(by3um u 3aBucumocTb p = f(t) JMHeHHa, BBOLMIK HCTOUHHK M3y1yseHHA. CKC 


POCTb MOBLIWEHHA TaBeHHA B BaKYyMHOM KaMepe PeSKO Bospactasla © COXPé 
ueHveM JIMHelHOCTH p = /[(t)} 


CxopocTb coxpaHAJach NOcTc} 
AHHOU pH H3MepeHHAX aBJef 

HUA 3a BpeMaA, B TeyeHHe KC; 
| TOporo MHTerpasbHan o3el 

MOJy4YeHHaA TWvIeHKOH, He BBbi 
| 3bIBala 3AaMeTHBIX CTPyKTYf} 
HbIX H3Me€He€HHH moJHMMepél 


|= Tlocne Bpwe_eHHA MCTOUHHK 
| $$ ycTaHaBiuBasiach HavaJibHa 
tS 

1SS  ckopoctb qu@py3un. | 


IlpemBaputembHO Oba OF} 
peleieHa NolpaBKa Ha yBeJI¥} 
yeHve JlaBJIGHHA B pesyJIbTaT} 

Hemounun BLIJeJIeHHA Ta3s0B IweHKOM 
Puc. 1. Cxema ycraHoBKu cMa3KOH WvIMdoB B Tpollecc 

oOmyyenua. Jia aToro repMe 

THYeCKH COOpaHHy!IO CHCTeMy S2BaKyHpuBasM, udpy3HoHHy!O sAueliKy MOME 
Waid B IleHTp HCTOUHHKa HM OOsy4aIH HellpeppiBHO B TeyeHHe 6 yac. 3a 3ST 
BPeMA aBJIeHWe OCTABaJIOCb MOCTOAHHBIM C TOUHOCTHIO --0,05 mm pr. ct. Taku 
o6pa30M, HolpaBKOH Ha BbifleieHve rasa u3 OOyYaeMOl MeHKH WM CMa3K§ 
MOXKHO ObIJIO MpeHedpeyb. 

Ha puc. 2 rpaduyecku w300paxKena 3aBucuMocTb p = f(c) quia remus 20 06 
yYeHUA HB Mpolecce OOlyyeHHA NowMaTHIeHa pu 10° npH MouLHOCTH LO3E 
730 pan/cex. Kak BUHO M3 PHC. 2, JaBeHve BO3pacTaeT Cpa3sy x%*Ke Mocwe BBOM 
HCTOUHHKA, ae MOCTeMeHHO NO Mepe NpHOMKeHHA MCTOUHNKA, KaK MOXKHO ObIJI¢ 
Obl OKULATb. ITO OObACHAETCA 
TEM, UTO TIP Me€HbIUMX MOWIHO- =” 
CTAX NO3bI,Nopanka 1O00pan/cex, 
KaK NOKa3aH cCMelvasibHbie = 47 
ONbITHI, ycKopeHua (npu 20— 
22°) mpakTuyeckH He HaOJI0- fe 
maetca. Jia noayepxaHua mMo- a8 
CTOAHCTBa TeMIlepaTyPpbI, KOTO- 
pax perysIMpoBasacb C TMOMo- 6 i 
ULbIO OOOrpeBaTeJIbHOTO 3JIeMeH- 
Ta HTepMoperysATOpa, BO BpeMa 
ONbITa IPpOH3BOTMOCb OXJaxK- 2 
enue NovOcTu WHIMHApHyecko- 
TO ACTOUHUKA TIpoTOUHOH BOOK 
yepe3 MeTaJIMYeCKyI0 pyOalllky. 
Pe3yJIbTaTbl H3MeCpeHHA MpOHH- Puce. 2. Bospacranne yaBuennalrenua B BaKYYMHO! 
WaeMOCTH YTeJIHA WU KCeCHOHA acTH yCTaHOBKH BO BpemeHH Ansa nomMsTHNeHAa npulO® 
yepe3 NONUITUJICH pu pas3- if TANG V—6e3 o61yuenua; Tl, IV, V/—npu o6yueHn! 
JIMYHBIX MOULHOCTAX JO3bI NpefcTaBienbl B TaO. 1. KoucraHTb! MpoHH 
WaeMOCTH PaCCUMTHIBaIH MO ypaBHenuio Muka A cTalMoHapHoro MoTOKa 

Kak BuHO v3 Taba. 1, mponecc yckopenus nudiby3suu cHbHO 3aBUCHT OF 
MOUHOCTH O3bI. UeM OoJIbIe MOLIHOCTb AO3bI, TeM  Ooubile sceKT oT 
HOCHTeIbHOrO yCcKopeHuaA Auddysnunu. Tak, ana renun (¢ = 17°) mpouec 
Auphy3un Wp MOULHOCTH Jo3bI O6yyeHua 300 pay/cex ycKopsetcaA NpumMepHt 
B Tp pasa, a pu 730 pan/cex (¢ = 10°) — B cpeguem B 10 pas. ; . 
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00 200 300 Mm 500 GON v0 G00 Mu 


TT 


Ta6auwna f 


IIlponumaemocts 
« O Po Mou 
z 4 Tlonumep Tas (c rpadu- ferean a. yeayae: eS seer 
3 a Ka) JyueHua, HHA, pan/cek 
a & Do-101° Dy-101 
il th TlomuaTH eH Tennit 1,8 — 4 Pe PP 180 
1,8 2,44 — 1,65 180 
2 Ay TlommeTHaex Tenut AES 1,92 6,0 3412 300 
1,8 2,68 DEO 2,08 300 
1,8 PPG) 0,67 Deen, 300 
, eS 2,93 a yyeAD cw hs) 300 
3 10 TlonveTuarex Tent {2 i@ 6,4 Gi 730 
LA, 1,08 ee) AG 730 
dle LA5 14,8 12,9 730 
4 15 Tlonustusex Kcenou 0,24 = 2500) 41056 730 
0,24 — yO me tltonze 730 
5 |40+2 | Tonustunex KceHou Ona) — 15,6 Syl 180 
By 5) DAO AA 2,8 180 
6 15 Ilonuterpapropstu-| Tenant ~- 80% 14 ITs 560 
J1eH 
— 6,79 WED ALG, 560 


* [Inenka ucnbiTaHa Mocue OOyueHua Jo30% 0,7 Mpan. 


Tia Kcenoua aToT aekT Ooviee 3ameten. IIpu Moutnoctu jo3p 180 pap/cex 
(~¢ = 40°) mpomuecc gudbbysuu Bo Bpema o6yyeHua BospacraeT npuMepHo 
B3 pa3a, a mpu 730 pa/cex (15°) —B 
l10O—15 pas *. OddexT yckopenua gu-  ,, 
by3HH BO BpeMA OOJTyYeHHA BOBpacTaeT 75 
> KaXKIbIM BBOJOM HCTOUHHKA, HO TOJIbKO 
IpH CPpaBHHTeJIbHO HH3KHX MOULHOCTAX 
josbi. IIpH HH3KHX 3HAYeHHAX MOLWLHOCTH wy 
[O3bI, Kora a:PeKT ycKOpeHHA CpaBHH- f 
feIbHO HeBeIuK (p/p, = 2—3), yBemHye- 
{MA OTHOWeHUA p/p, Moce MHOroKpaTHOrO 
\OYYeHHA He Ha6MOJasocb (onbITEI 2 u 5, 
a6. 1). 

Tlocue BbIBeeHHA HCTOUHHKA CKOPOCTb 
Ipollecca BHOBb Ppe3KO H3MeHAeTCA, MpH- 0 oD 00 TTA, 
IM2KaAACb K NepBOHaUaJIbHOM, HO OCTaBaACb ex 
IECKOJIbKO BbIMe ee. OctaeTcA Kak ObI Puce. 3. Bospacranve apienua reins 
bdbeKT «MocuemeHcTBUA», IpH4YeM STOT 9q)-  B BakyyMHOH YacTH ycTaHOBKM BO BpeMe- 
NeKT BOSPacTaeT Moce KaxKkNoro Nepwoga FU AN" Soe ae a mp 15°. 

: —6e3 oOsyueHua; //— npu 06- 
Onyuenusd. Kak BugHo u3 TAO. | u puc. 3, nyaentin r 
locyle UeTLIPeX NepHonOB oO1yyeHHA OOMLeH 
[pOOJMKUTeMbHOCTHIO 160 MHH. KOHCTaHTa MPOHMaeMOcTH BOSpocJa OT 1,92 > 10% 
(0 2,93 -10!° cm/cm? cex -cm/at. OgHako B HEKOTOPHIX CJly4aAx STOT a=pPeKT He- 
HauHTeJIeH, HallpuMep B olpite 3. ; 

Ycxopenue mpouecca Auppy3suu BO BpemaA OOMyYeHHA HaliqeHo Takxe MIA 
uctempl resuii — NomuTerpadropstusen (puc. 3, Tab. 1). OqHaKo BCHay Ma- 
Ol PpayuallHOHHOH CTOMKOcTH NomMTeTpapTopsTuieHa BPeMA HCIbITAHHA OYeHb 


fe) 
* BBugy Maso CKOpOCTH IIpOHHKHOBeEHHA KCeHOHa “epes MOMMSTHICH IPH 15° w orpaHu- 
CHHOCTH JMama30Ha H3MepeHHit aB/IeHHA HCTAHUHOHHBIM MaHOMETPOM, HSMCPHTb KOHCTAHTY 
POHHUaemocTH KceHOHa mp 15° He yfamocb. TlostoMy ObiIM HCHOALSOBAHb! SHACHHA P ANA 


CeHOHa H3 rpaduyeckoit 3aBucumoctu Ig p oT 7 (puc. 4), MomyYeHHBIe HAMM MpH HCMbITAHHH 
CHK NOHSTHNeHA IPH pasHbIX TeMMepaTypaX Ha aHaOrHYHOH YCTaHOBKe C MaHOMCTPOM 
lax-Jleoga. Tlomyyennple AaHHble mpescTaBseHbI B TAO. ]. la cpaBHeHHA TIpHBeeHbl TakxKe 


AHHbIC MIPOHHWAaeMOCTH TeHA B MONHSTHICHE. 
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OrpaHH4eHo Mp GoJIbUIMX MOULHOCTAX MO3bI (500—600 pay/cex). B To xe Bpe 
Ma TIpH MeHbUMx MonkHocTax JosbI (30, 130 Hu 200 pay/cek) appekTa yckope 
HUA MpOHUIaeMocTH MomuTeTpapropsTusenHa MpakTHyecKH He HaOmogamu. Ip 
MoULHOocTH jo3bI 560 paz/cek mponecc Auppy3uu rena yepes MOUTeTp apro} 
r STHJIeH YCKOPAeCTCA SHAYHTEJIbHO MeHbIle, YEM B CA) 
yae MOJIMSTHJIeHa WH reJHA NpH OMHHAKOBOH TemMepé 
Type,— Bcero B 1,5 pasa. Takum o6pa3om, mporer 
ycKopeHuad muppy3sHu rasoB B Mpolecce oO1y4eHH 
HaOwHOMaeTCA Kak JIA CTPYKTYPHPY!OWUlHXCA, TaK H A 
ecTpyktupylouuxca MomumMepos. Mo>kKxo Opis10 Ox) 
ylaTb, UTO B Mpotecce oOyYeHHA Masatollad SHepry 
{-H3J1yIeHHA BbISbIBaeT HarpeB Auppy3HoHHOH AyeHk 
HM IWIeHKH, B pe3yJbTaTe wero Tas0MpOHHlaemMoc: 
haar luleHku Bospactaet. [IpopeqeHHble H3MepeHHA TeMIK 
paTypbl cocya A MvIeHKH MOKa3aIM HeKOTOPOe BO; 
pacTauve TemMepatyphl (MopagKa 3°), KOTOpoe BBbI3E 
BaeT yCKopeHHe Mpouecca Juppy3uu B Cilyyuae res 
Ha 20% uw BCuydae KceHoHa Ha 50%, B TO BpeM 


= 10 


ae Kak p/p, NocTHraeT 3Hayenu ~ 3—10 cooTBeTcTBel 
ia SsC*HO. Cle toBaTeIbHO, OOWlMH HarpeB MIeHKH He OKa3 
QT a, Ss«#BACT CYUleCTBeHHOTO BUIMAHMA Ha Aubpy3su1o ra3oB. 
1000/7 Tlo-BuquMoMy, ycKopeHHe juddy3Hu cBaA3aHO 


JOKaJIbHbIM BO3OyKJeCHHEM MOJIeKYJI H yBeJIHUeHH 
Puc. 4. Temnepatypuaa 3a- MX THOKOCTH B pe3yJIbTaTe NepBHUHbIX aKTOB NOP 
“BHCHMOCTb MpoHHaemoctH WHA y-KBaHTOB HW BTOPHUHbIX peakUHH OOpas0Ba 
KC€HOHA Yepes NONMSTHICH  JNHXCA BO3OYKMeCHHbIX YacTuL. B mpomecce o61y4eH!! 

TIPOHCXOMAT Pa3pbIBbI B vlIaBHOH UM OOKOBBIX Wells, 
KOTOPbI€ MOFyT BbISbIBATh H3MCHCHHA M€XAHHYCCKHX XapaKTepHCTHK, HallpHMe 
Kpuila. OHaKo 9TH PaspbIBLI BPA JIM MoryT ObITb NpH4YHHOH ycKOpeHHA DUI 
(py3Hv, TaK KaK CKOpOCTb Auppy3suH Mp ocTaTOUHO BbICOKOM MOJIeKy JIAPHC 
Bece IlOJIMMepa He 3aBHCHT OT JIMHbI MAKPOMOVJIeKy.JI. 


@MusuKko-XuMuuecKHH UHCTHTyT'’ uM. JI. 4. Kapnopa Tloctynuso 
MucTHTyT MpoOMbIWAIe€HHOCTH MwacTHyecKHxX Macc 14 VII 1959 ; 


“-WMTHMPOBAHHAA JIMTEPATYPA 


1Jl.T. Byraeuxo, T.C. Hukutuuan gp., Xumuueckoe jelictsue HOHHS 
pywmux usiyuenui, M., 1958. *1.Sobolev, J. A. Meyer, V. Stannet! 
M. Szwarc, J. Polym. Sci., 17, Ne 85, 417 (1955). *H. A. Bent, J. Polym. S$ 
24, Ne 107 (1957). 4 C. E. Rogers, A. W. Myers et al.,» Plastics Progress, London 
N. Y., 1957, p. 45. °&M. A. Moxyapcxkuit, 10.C. Jasypkuu-u ap., JA 
125, Ne 5, 1007 (1959). 8 A. X. Bperep, B.A. Benutuckuitu gp., Tp. Be 
COIO3H. Hay4H.-TeXHHY. KOH(Pep. MO MpHMeHeHHO PaMOaKTHBHBIX H CTAOHAbHBIX H3OTONOB 
U3MepeHHH B HapOAHOM XossiicTBe u HayKe, M3yg. AH CCCP, 1958. 77T.C. Huxutun 
E.B. Kypaspckaga, A.C. Ky3pmuuckulh, Jlelictrsue nonnsupyiomyx H3d1y* 
uni wa nomHMepp, M., 1959. : 
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Hoksaye Akagemun nayx CCCP 
1960. Tom 130, Ne 5 


XHMHTECKAA TEXHOJOFHA 
T. M. BEPKOBHY, 0. H. FPAYEBA u H. H. KYMPEEBA 


K BOMPOCY O TEPMHYECKON YCTOMYMBOCTH 
PHAPOCY JIb®OAJIOMHHATOB KAJIbBILH A 


(ITpedcmaereno axademukom C. H. Boaodxoeuiem 18.1 X 1959 ) 


Hamu B unctutyte AcGectieMeHT Onilo MpoBemeHo u3syyeHHe cbasoBoro co- 
TaBa IIPOLYKTOB aBTOKMaBHOFO TBeEPAeCHHA MpesBapuTebHO CHHTe3SHPOBaHHbIXx 
MOHOMMHEPaJIbHBIX leMeHTOBC,A nu C,AF, 6e3 qo6aBok u c 100aBKaMu ABYBOL- 
ioro runca (25% SOs; or Beca C;A u 12% SO, or Beca C,AF) u MouoToro KBap- 
leporo mecka (40%). M3 yKka3aHHbIx WeMeHTOB roToBusmuch (6e3 ac6ecta uc 
5% pacilymenHoro XxpusoTus-acbecta 5 u 6 cop- 
0B) MpeccoBaHHble oOpasun 1 x 1 Xx 3 cM, 
<OoTOpble MocJIe CyTOYHOrO TBepweHuA B HOp- 
MAJIbHEIX (BO3YUIHO-B/aKHbIX) YCJIOBUAX 3ara- 
MBaJIHCb pH 8 atu B TeyeHue 8 yac. 

Ma30Bbili CocTaB FHLPpaTHbIX HOBOOOpa3oBa- 
IMM yCTaHaBJIMBaJIcA, KaK HM B paHee Mpose- 
ICHHEIX HaMH padoTax (!, !), c Momomtbto 
JEHTTEHOBCKOFO, TepMuYecKorO MH XMMMYeCKOrO 
MeToOB. PeHTreHorpaMMbl CHMMaJIMCcb Ha JU- 
ppaxtometpe YPC-50H, co cunHTHAALMOHHDIM 
yeTUHKOM. CbeMKH NPOH3SBOLMINCh Ha U3sy4e- 
qu Cu Ka c HHKeJIeBbIM (PUJIbTPOM; Harp sx*e- 
que Ha TpyOxKe 33 kB, ToK 10 Ma. O6pas3el, Bo Bpe- 


6 
Mal CbEMKH BpalllaJica co cKopocTb1o 20 06/muH. By mi 
TepMorpaMMbI 3amucpiBamucb! Ha mupomeTpe 
KypHakoBa, HaBecKa UccJieq_yeMoro BelljecTBa | | 


~0,3.r, cCKOpocTb MofbeMa TeMMepaTyppbl 
10 rpan/Mun. PentreHoBckve Hu TepmMuuecKHe 


0 200 400 600 600 1000° 


XapaKTePpMCTHKH MposyKToOB rugzpatawuu CA uv 
“4AF wu B3aMMoelicTBHA MX C PHMCOM,IpHHATHI 
10 padotam (°). 

Tepmorpaduyeckue (puc. 1) u pentrenorpa- 
puyeckuve (puc. 2) aHamu3bl NoKasau, 4YTO NPH 
3allapHBaHHu WeMeHTHOFO TecTa UH acOecTOIeMeH- 
ra u3 C,A npn 8 atu B TeyeHve 8 yac. oOOpa- 
syeTCA (TaK >2Ke, KaK MPH BO3YUIHO-B/aKHbIX 


Puc. 1. TepMorpaMMbr Ipo,ykTOb 
aBTOKNaBHoro TBepyeHHaA {CsA 
(8 atu 8 4ac.). /— WemeHTHbIl Ka- 
MeHb (IK); 2—ac6ecTolement (all); 


§— uk +40% SiOs; 4— au+ 
+40% SiOs; 5—uk +25%SOs; 
6— an + 25% SOs;. 7— uk+ 


+40% SiOz + 25% SOs 


yCOBUAX) KyOnuecKui TruspoamomunaT C,AH, (@HxoTepmMuyecknue acbcbeKTHI 
mpy 320 u 500°, mmunu — 5,14; 4,42; 3,36; 3,14; QT 926TH 2:556; 2,459; 


2,29: 2,04 A u op.). 


[lp sanapupanuu C,A c rulicom oOpa3yeT 


Syibdatuan dopmMa rufpocy.1b@oasomMuHnata 


ear <wrsn cd 


CA, PlaBHbIM OOpa30M, HH3KO- 
Kamba, 3 CaO -Al,O,-CaSO,- 


12H,O, KoTopbiit ompeyeineTcaA NO SHJOTePMHYeECKHM apdektam pH 220° 


(OCHOBHOH 3cpdexT) 


u upu 160° *, a Takxe MO JMHHAM Ha PeHTreHOrpaMMe: 


MT 4,002,986, 2,490;.2,3012,20)- 29h Op epleises hs 1,905; 1,766; 1,661A. B xe- 
SOUIBIIOM KOuIMYeCTBe HWMeeTCA H BbICOKOCybdatHan dopma ruApocy Jbdoai10- 


Te- 
* Hanwune JByX yKa3aHHbIxX 9pPeKTOB Opi0 NOATBeEpPXACHO USYYCHHEM CMeHabHO CHH 


upopannoro CsA-+-CaSO4- 12H20. 
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MuHata 3CaO-.Al,O,-3CaSO,-31H,O, Hanmuaue KoToporo NosTBepxmaeTcs 
39HqOTepMuyeckuM 3acddektom npu ~140° u muHuamu 5,60; 4,65; 3,85; 3,49; 
2,76; 2,42 A. Kpome Toro, npw ruqpoTepMambHom TBepmenun C3A c o6aBKon 


| Kis L i | es (eee ES eal 
59 G6 5/ 47 43 39 IS H OF 23 9 15 f° 
— 20 


Puc. 2. Pewtresorpammst TIpo 
AYKTOB aBTOKJaBHOrO TBepyeHua CsA (8 ar 

O6o3 Ha4eHHA KPUBBIX Te *Ke, 4TO Ha puc. 1. Ludppr c pes ee ve ‘ ne 
NOAMEPKHYTHe OLHOK YepToH, — WHHAH 3CaO-Al,O3-3_2aS D4: 31H20; Subp ee: K- 
HyTble NBYMA yYepTamu,— wHHuH 3CaQ-AlsO3 * CaSOa-12H20; rupst c eae 
: HHH FesO3 
rulica, cee B MeHbUIeM KOJIMYeCTBe, 4eM 9TO TpeOyercs Aa nowHoro| 
Sa sft B CyJIboaOMMHAaTHT, oOpasyetca rumpoamomunat C.AH.. 
PH BBeeHHH B COCTaB MOHOMHHepa Cocrad 
eee PaJIbHOrO WeMeHTa u3 C3A (6e3 ac6ecta 
ees M) MOJOTOrO KBapueBoro Necka HapALy c C,AH, qomKuEI o6paszo- 
bc need Gy porns CAS H—s:(*), KoTOpIe, OMHaKO, HMeloT Tepmuyecknue | 
eKTbI (°) H peHTreHoBcKHe XapakTepucTuku, Ou3skue K C,AH IIpa ofHo- | 
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Bo BcexX H3yYeHHEIX OOpa3llaxX aBTOKaBHOrO TBePeHHA, H3TOTOBJCHHBIX Hi 
ocHope C,A c go6aBKolt 25% SOs, TpexKaJIbUHeBbIM asOMHHAaT Mpornpatu 
POBAJICA MOMHOCTbIO; HeECBASAHHOFO ABYBOAHOTO Tulica TaKKEe HE oOHapyKert 
HH PeHTTeHOBCKHM, HH XMMHYeECKHM MeTOJOM. 

Ha TepMorpamMMax H peHTreHorpaMMaXx 3alapeHHbIX OOpasiloB WeMeHTHOr< 
KaMHA Hu acO6ecTollemeHta u3 C,AF (puc. 3 u 4) oOHapyxKuBaloTCA, COOTBETCT 
BeHHO, 9HLOTepMuyecKHe SddbexTot (320 u 500°) u auHun (5,14; 4,42; 3,36; 3,14 
2,79; 2,556; 2,455; 2,29; 2,04; 1,81 A), KoTopple, Mo-BuMMOMy, OTHOCATCH I 
pay rumkporpanatos C,(A,F)H,, uMeroulHx oOUlHe TepMHYeCKHe H PeHTTeHOB 
cKve XapakTepucTuKu c C3,AHg. 

Kpome Toro, B MpomykTax aBToKaBHoro TBepweHuaA C,AF oOnapyxuBaet 
ca u rematut— Fe,O, (muuvu 3,67; 2,70; 2,49 un 1,83 A). 

IIpu BBeqenuu B cocTaB wWemMeHta u3 C,AF ysysognoro rufca (12% SOs) 
B MpolykTax aBTokjaBHoll oOpaboTKu (6e3 ac6ecTa u c acOecToM), Hapapy 
C,(A,F)H,, o6Hapy2Keubl rugpocy mbcpoamomnnatsr: 3CaO -Al,O, - 3CaSO, 31HC 
(sHqoTepmuyecKkult scbext mpu ~140°, aunun 5,64; 4,70; 3,86; 3,48; 2,552 
uv mp.) u 3CaO-Al,O,-CaSO,-12H,O (@HqoTepmuyeckuh addext mpu 220 
munuu 4,46; 4,00; 2,87; 2,455; 2,19 Au ap.). 

Bsegenve B cocTaB emMenta 43 C,AF mosotToro KBapuleBoro MecKa He BbI3Sbr 
Bae€T 3AMeTHBIX H3MCHCHHM Ha TepMOrpaMMaxX M peHTreHOrpaMMax: OOHapy*u 
parorca C,(A, F)H, u Fe,O3. Bo Bcex o6pa3iiax WeMeHTHOrO KaMHA MH acdecTO 
WemMenta Ha ocHoBe C,AF HecBxa3aHHbIH JBYBOJHbIM THMC OTCyTCTByeT, peHTre 
HOrpaMMBI TlOKa3bIBalOT, UTO TPH M3yYeHHOM permKuMe TBepsenua (8 aTu— 
8 uac.) uacTb C,AF octaetca HenporuapaTupoBaHHbiM. 

Ha ocuope MpvBeleHHbIX JaHHbIX MOMKHO CUMTATb, YTO B Mpollecce THApO 
TePMaJIbHOrO TBEPAeCHHA WEMCHTHBIX H32eUH pu yCJIOBHAX, OObMHO NpuMense! 
MbIX Ha IIpakTHkKe (3anapuBanue mpu 170—175° B Teyenue 8 yac.), IPH KOTOPBL 
He JOCTHraoTCAH PaBHOBeCHble COCTOAHHA, CO3alOTCA YCJIOBHA, OCOecneunBato 
wve W3BeCcTHYIO cTaOusu3alHIo OOpa3syIouluxca  ruspocymbPoasOMUHATO! 
KaJIbuuA. 


Hay4no-HccneqOBaTesIbCKHH + MHCTHTYT Tloctynua0 
ac6ecta, CJIIOAbl, acCOeCTOLeMCHTHEIX H3- 15 IX 1959 
eH M MpoeKTHpORaHuA NpeANpuATHH 

CIOLAHOH MpOMbIIWeHHOCTH 


UMTHPOBAHHAA JIMTEPATYPA 


170. M. By tr, DKIIX, 22, 3 (1942). 21. Brocard, Rev. Matér. constr. 
Ne 398 (1949). 8 T.B. Py6euxaa, COopx. uccnegqopannii, Betonst u pactsopp, M. 
1957. 4 T. 10. JIio6umMoBa, JAH, 94, No 6, 1101 (1954). 5 I. I. By RHHUKOB 
B.C. TopmKos, TAH, 118,. No 6 (1957). ®N. Fratini, G Schip pee 
R. Turriziani, La Ricerca Scient., 24, Ne 8, Ne 11 (1954); 25, Ne 1, Ne 10—11 (1955) 
26, Ne 9 (1956). 7G. L. Kalousek, A. Adams, J. Am. Concer. Inst., 23, Now 
(1951). &10.M. Bytt, JI. H. Pamxosuuyu, B. B. Boaxos, Has. Buc. yu 
3aB. Muu. sbicil. op. CCCP, p. Xu. u xu. Texuom., Ne 3 (1958). %®C. A. Mupouos 
O.M. Actpeesa, Jl. A. Manuuuua,  Lement, Ne2 (1957). 0. Il. Mue 
anosp-Iletpocan, A. A.Tospopos « gp., Ucnonp3opanue Tepmorpaun TIpk 
uccnenopannn wemenTos, Kues, 1958. 4 T. M. Bepkosuy, J. M. Xefixep 
O. YW. lpauesa, H. HW. Kynpeesa, JAH, 120, Ne 2 (1958). %T. M. Bep: 
kKoBpuu, J. M. Xetxep, O. W¥. Tpauesanagp., JAH, 120, Ne 4 (1958). 
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Woraagn Akaygemun nayx CCCP 
1960. Tom 130, Ne 5 


XHMHYECKAA TEXHOJIO‘HA 


B. B. TEPACHMOB, A. H. TPOMOBA u 3. T. WWIATOBAJIOB 


BJIMSAHWE KHCJIOPOAA HA KOPPO3HOHHOE 
WM IJIEKTPOXHMHYECKOE NOBEAEHHE CTAJIN 1X18H9T B BOJE 
KPHTHYECKHX MAPAMETPOB i 


(ITpedcmasaexo axademuxom A. H. Ppymkunetm 27 X 1959) 


Uccneqopanve KHHeTHKH 9JIeKTPOAHbIX MporeccoB Ha ctamm 1X18H9T B 
[ACTH JIJIMpOBaHHO Boe Mpu TemMepatype 300° u qaBnenuu 87 aTM MpoBosH- 
JOCb B aBTOKJIaBe, ONMCaHHOM panee ('). ABrokjaB uMeJI 2Ba S1eKTposMTHUe- 
-KUX KJHOUa, YTO MOZBO/AJIO PaseHTb KaTOMHOe HK AHOMHOe MpocTpaHcTBO. 

AnoqHad NouApusallMoHHad KpuBaa Aaa ctanu 1X18H9T npegctaBnena 
4a puc. 1. CkopocTb aHoqHoro Mpouecca pacTBOpeHNA MeTasa YBeMYMBaeTCA 


-9 (00 H.E3.) ——» 
S 


-(n0 46 3) 
SS 


= 


-f 1] / éfalem 


Lge = 

Pue. 1. AnogqHaa nouapusa- Puc. 2. KaToqupie noiaspH3aluonnbie 
WHOHHAA KPuBaA MA CTaH KPHBBIe AIA CTasH IX18H9T mpx 
1X18H9T npx 300° u gazune- 300° u WaBAeHAH 87 KT/CM? B AUCTHA- 
uuu 87 xr/cm? B QuCTHIMpO- JIMpOBaHHOH Boe,  HacbIleHHOM: 
BaHHOH Boge, HacCbIlleHHOH: I — sogopoyom; 2 — Bo3qyxom, 
a— Bo3qyxom; 6 — KHCJ/)po- 3 — KUCIOpOsOM, mpu napuHaitbHOM 
OM, IpH MaplWabHOM JjaB- japnenuu 10 xr/cm 


nenuu 10 xr/em? 


°0 CMEIILCHHeM MOTeHIMaJla CTaIM B MOsIOKUTeMbHYIO CTOpoHy. BBegzenue B BOLy 
KuCIOpola B KosuuecTBe 400—430 mr/a, 4TO COOTBeETCTByeT NapllHasbHOMy 
laBeHHIo Kucopoga 10 Kr/cm?, He H3MeHHJIO CKOpOCTH aHOfHOrO Ipollecca. 
B MpOTHBOMOMOXKHOCTh 2TOMY, BBeLeHHe KHCMOposa B Boy CyllecTBeHHbIM 
6pasoM BJIAAeT Ha CKOPOCTb KaTOAHOTO Mpollecca. 

Ha puc. 2 mpefcTaBuleHbl KaTOAHbIe MOJApH3allMOHHble KPMBbIe MIA CTA 
[XI8H9T B AUCTHIMMpOBaHHOK Bose, HaCbIIeHHOH BOJOpO,0M (kpuBaa J, 
<OHUeHTpallud Kucopogza 0,05—0,1 mr/m), HacbileHHOM Bo3ylyxoM (kpuBan 2, 
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Ta ournma 1 


- ce) 

CraunonapHbli noTeHiwas cTanen MpH 300° u jaBsueHHH 

87 kr/cM? B JHCTHIHPOBAHHOH Bose C Pa3sIHYHBIM COMepKa- 
HHeM KHCIOposa 

oo ee 


Jluctuanar, nacni- | [uctussar, wa-| J,uctunsat, 
Mapka UL€HHbIM KHCIOpO- CbINIeHHbIA HacbIMeHHbIK 

eee be on BO3,yXOM BOJOpo,OM 
t{X18H9T +0;043 —0,057 E0847 
+0,043 —0,057 Se) AT 
-+0,023 —0,112 —0,277 
+0,013 —0,052 —0,357 
+0,143 —0,057 —(), 207 
OU1-851 +0,143 —0,057 —0,207 
+0,043 —0,142 —0,287 
—(),007 —0,142 —0, 307 


-T a,6 Hy a-2 » 
CxopocTh KOppoO3HH CTaJH 1X18H9T mpH 360° 4 qapnenuu 200 aTM B- JHCTHIHpOBaHHO}) 
Boyle C pasMHUHOH KOHUeHTpallveH KUCTOpoga 


CxKopocTb Koppo3HH, 


Konnentpanua Oz T/M2-cyT 
Hacpunen. Kucopogom (40 mr/a Og) 0,057 
Hacpmmen. sosnzyxom (8—10 mr/a Oz) 0,008 
Hacpunex. sogopoyom (0,05— 0,1 mr/a Oz) 0,004 


KOHUeHTpalusa Kuctopoqa 8—10 mr/u) wu KuCAOpoyoM (KpuBad 3, KOHWeHTpa 
wia Kucnopoza 400—430 mr/u). ‘ 

C yBemyeHveM KOHWeHTPAallWH KHCOpOsa B BOJe CKOPOCTh KaTOAHOM peak 
UM VMOHU3auN KUCMIOposa BO3pacTaeT, yBeJIMUHBaeTCH TakKxKe HM BeJIMUMHi 
lpeqesbHoro ZH@dy3vouHoro ToKa. YBeMueHHt 
CKOpOCTH KaTOZHOrO Mpotlecca c pocTOM KOH 
IKeHTPallMH KHCIOpOfa B pacTBOpe BbI3bIBae’ 
cMellleHve! CTalMOHAapHOro MOTeHIHasa cTaJt 
IX18H9T,B nonoxuTembHy10 cTopony (Ta6u. 1) 

Auajoruunoe sABsIeHHe ObIIO OTMeNeHO [Js 


hucnopovom 


~§2 Sl leans, ayCTeHHTHOH HepxKaBeroulek cram OM-851. Bama 
~ Sil | xz HHe CofepxKaHvA KMCOposa B Bose HaNOTeHILHad 
= 7) g cram 1X18H9T 6p110 no_TBep»xKAeHO cCMeluasb: 
Cer, § HbIM 9KCMepHMeHTOM. B aBrTokKslaBe u3MepsleTes 
s? 8 noTenwuant cram 1X18H9T B Bone, HacbileHHok 
vi s BoJopoxom (pre. 3). Benuuuna noresunasa co! 

; S CTAaBIAa IpHOiM3snTeIbHO —O0,3 B. SaTem BaB' 

§ TOKNaB BBOJMJICA KHCNopon. IlapuuanbHoe aB: 


JieHve KHCJIOpoga coctaBusaso 10 Kr/cm?. Hemex, 
J@HHO Moce MOLMHTKU aBTOKIaBa KUCAOpomon 
NloteHitvan cram 1X18H9T wauan cmenates 
Puc. 3. Vsmenenue Bo spemeun B NOJIOMUTeIbHYIO CTOPOHY H AOCTH BeJIMYMHb 
Feat aes areca cramu -+-0,4 8. Takum o6pa3om oOmlee cmemieHve MoTeH: 
SAN AB cae yO toner ee Wala B MOJIOXKUTeIbHY!IO CTOPOHY cocTaBHac 
BONe, HaCcbIIeHHOi: J — Bogopo- 0,7 B. | 
yom; /] — kucnopogom, npu map- Celene CTallvonapHoro MoTenWnadla cTast 
UnambHOM AaBenwH 10 xr/em’ 1X1I8H9T B nomomuTeMbHYy!O CTOpOHY B COOT. 
BeETCTBHH C aHOMHOM MOMAPH3alHOHHOH KpUBOr 
(puc. 1) BpisbiBaeT yBeMYeHHe cKOpocTu Koppo3HH (Ta6.1. 2). IIpu sees 
KOHICHTpalluAX KUCOPOa KOPposuA OCTaBaslacb paBHOMepHOli. 


Tloctynu10 
25 IX 1959 


/ 2 3 4 ya 


tS 


IMTMPOBAHHASA JIMTEPATYPA 


1B. B. Tepacumos, A. V. [Tpomosa, A. A.Ca6OuHuHH, B3aponcKan sa60 
patopua, Ne 1, 1420 (1958). 
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Hoknagp Akayemun wayk cccP 
1960. Tom 130, Ne 5 


XHMHYECKAA TEXHOJIOTHA 
JI. WH. KAPAKHH u JI. A. WEATJIMH 


O MHHEPAJIOOBPA3OBAHHH B KPEMHE3EMHCTOM THIJIE 
WMHAYKUMOHHON CTAJIENJIABHJIbHOW NEY 


(ITpedcmaeaexo akademuxom H. B. Benosoim 2 VI 1959) 


B Hactosilel cTaTbe * lpvBeweHb! WaHHble O MMHepasorMyecKOM cocTaBe 
‘PEMHESeMHCTOrO THI BbICOKOUACTOTHOM MHAYKIMOHHOM TeyH EMKOCTbIO 
50 Kr nocae 30 naBoK cTamM Mp Temnepatype 1530—1550°. 

Turesb ObI H3rOTOBJIeH HeMocpeACTBeHHO B Meu MHeBMaTH4eCKHM TpaMm6o- 
AHHEM M3 MACCHI CJlefyloulero cocTaBa: KBaplluTOsBpyyckoro MecTopoxKseHHA 
0%, MOJOTHI KBaplleBbIii mecok JIwG6epelkoro mectopowenua 25%, KBap- 
leBbld TecokK ManwHopckoro MecTopoxeHHa 25%. Jia cBa3KH ObIIO BBeEeHO 
—6% (cBepxX cTa) pacTBOpHMOro cTeKsIa C yembubIM Becom 1,24. XapaKTepu- 
THKAa HCXONHOFO CbIPbA T1puBefeHa B Tabu. |. 


TaoOnauna 1 


XapakTepHcTuka HCXOPHbIX MaTepHaJIOB 


Xumuyeckul coctar Oo 3epHoBol cocTaB (B NpoweHTax) 
(B NpoleutTax) = 
E 
Matepuavibl 2 z = s E g 
+ = S = a 3 @ 
a) y Oo E a Vo) e cz iS) o 
cn taal: spe gon s 
nm < om BE © i ey N So Vv 
Ba pILHT 97,64) A440), 2611.0, 52° 1770" 6370) 1756 105 4 6,1 3o2 
lecok MamuHOBCKHH | 99,00} 0,57 | 0,14 | 0,28 | 1770 | — = = 98.020 
[ecok mo6epeukuh | 98,90] 0,51 | 0,32 | 0,16 | 1760 | — — — | 10,8 | 89,2 


Ileppad niaBKa B Turse QvIumacb 2—3 uaca, BCe NocwelyrollMe M1aBKH 
--2 yaca. B Ture niaByuuch cTasM, cosepxalltve (B Mpolentax): C 0,19— 
8; Mn 0,5—1; Si no 0,6; Cr go 0,20; Ni go 0,5. 

Tlocne caty2KObl B c:byTepoBKe THIJIA MO2KHO BbIJeJIUTb CJefytoulwe 30HEI: 
avMeHee H3MeHeHHY!IO, Nepexoyuy1o, padouyio u «Kopouky». Ilepexoy mMexyzy 
Ka3aHHbIMH 30HaMH pesKu, HO HepoBHEI. Padouasa NoBepXHocTb dyTepoBKA— 
yrpuctad. PesysbTaTbl uccieqoBaHua CyTepOBKH MO 30HaM IIpHBeeHbl B 
a0. 2. 

Makpo-UMHKPOCKONHYeECKOe HCCHCROBAHUA 3OHK. 
laiMeHee H3MeHeHHaA 30Ha UMeeT OpeKUHeEBUAHOe C/IO*KeHHe. CocTOHT u3 MaJIO 
8MCHEHHBIX KPYMNHbIX yYaCTKOB KPHCTAaJJIMYeCKOTO KBaplTa HM OTeJIbHbIX 
@IKUX 3epeH KBapila. Csa3yrolleli MaccoH sABIAIOTCA KPHMTOKpHCTaJ- 
wyecKOe HW CT@KJOBHAHOe BeLeCTBO C MoKasaTeJemM Mpesomuenua oT 1,480 
01,510. 


* B paOore npunnmana yyactue A. A. Entpimesa 
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Ta6Oauna 2 


Xumuyeckuli cocraB H HeKOTOpble (H3HUecKHe CBOMcTBAa NO 30HaM yTepoBKN MocHe Cay 2KO6r 


Xumuyeckuh coctaB (B MNpOweHTax) 


2 |eale |@ 
; 5 os cs) r) 
= E | efle ie 
3 be 5 ow a _ oa 
OHI ai = B HS et ae 
Mg y © o et o2 B= 
° fo) fe} fe) fe) (S) ie) 8 Re Ee) ae oO 
a2) 2 | é) €4 & |) fee) ee eee 
H H3Me- 
eee “ 96,56) 1,389/0,65} — |0,32 0,18 — |10,9014740126;4') 44935 ae 
Tlepexoquaa 87,88] 4,34]0,26|0,83)0,75] 0,22 5,06|0,61 | 1600 | 14,3] 2,13} 2,5 
Pa6ouaa 69,76 |10,74]1,69|1,00|0,91 | 0,27 | 13,59 1,06 |1460}1,17} 2,238) — 


KostuuecTBeHHble COOTHOIIeHHA OCHOBHbIX MHHepaJIOB, BXOAAMIMX B COCTa 
ONMCaHHOH 30HbI, TaK %Ke, KAK HM BC€X OCTAJIbHbIX 30H, HX MOLHOCTb MH TIpHMep. 
Hble TemMlepaTypbl B Culy2KOe MpuBefeHbl wa puc. |. ; 

Tlepexomuax 30H 4 OTMMUAETCH OT HaHMeHee H3MeCHCHHOH KOpH 
HeBaToH OKpacKol CBASyIONLleH MacCbl, MeHbIMHM KOJIMYeCTBOM KBaplla H OTCYT 
CTBHEM MeJIKHX 3epeH MocweqHer 
Kpyuupie 3epHa KBaplila MOKPbITE 


S 

° 
AS S S88 CeTbIO TPelIHH H OKPYy2XKeHBbl, a Te 
as SS LRN IMHbI B HNX 3alloJIHEHbI MeTacTaOHJIb. 


HbIM, BHellIHe OeCCTPpyKTYPHbIM KPH. 
cToOamutTom (1, ? 
Cpemu KpuMNTOKpucTasM4eCcKOr¢ 
WM CTEKJIOBHAHOTO BelleCTBa B He3Ha 
YHTEIbHOM KOJIMUeCTBE HAGJIOMarOTCs 
HOBOOOpas0BaHHA: MesIbualillve Uro, 
JOUKM TPHAMMUTAa, MYJWINTA, CKeseT 
Hble BbIJeJIeHHA MapraHIoBHcToOl 
mmnHemM (ramakcut — MnO -Al,O,) 
MICeBAOBOJIJIaCTOHHT WM TeMaTHT. 


Dy eA a RN oe PaOouaa 30a _ cocTon, 

fd E (iu = 

QUI EHEE USMEHE ps Kopowg 1S ABHEIM o6pa30M 3 KpucToOamuTa. 
Pabowas 


Uocnequuit o6pasyer lap aMop@osk 
| 10 yuacTKaM OpIBlero KBapuuTa, Py 
Puc. Manepelouneey pet a ida UH lipemcTaBeH MeTacTaOHJIbHbIM 
CJIY2KOBI. oS , _— ucTaJlw- mB; 
meee M a ae a ee te eet his iets OeccTpykTYPHBIM a iene 
cro6anuT, 4— Tpuzumut, 6— ranaKxcut TaTbIM kpucTobasToM, Pexe = 
AHHSOTPONHBIM YelllyiuaTHIM KpucTO 
OanuToM. YuacTku STH OKpy2KeHt 
OypoBaTbIMa KaemMKamu. I]pu cubHOM yBenMueHHH BUHO, UTO KaeMKH COCTO 
AT U3 urosbYatToro KpucToOanuTa (*). Wronouku mocnequero BBITAHYTE 
MepleHIMKyJIApHO BHeWHMM KOHTypaM yuacTKoB. [IpocrpaucTBo mex 
MroJIOUKaMH KpUucTOOauTa sanouHeHO OypoOBaTHIM CTeKJOBYIHEIM Belle 
CTBOM. 

B OovIbiioM KosWueCTBe MpucyTcTByeT GeciBeTHOe uM OypoBaToe cTeKsc 
BUHOE BEUleCTBO, COMepKalllee BKJIOYEHHA B BYE MesmbualiwiMx (70 0,005 mw 
pexe Kpylinee) OypoBaTo-opaHxeBblx, H30MeTPHUHBIX, M30TPOMHBIX OKTA 
SAPHYECKUX M CKEJTHBIX BbieseHHH C MoKa3aTeleM MpemomieHua > 1,789 
npHHaiekamux ranakcuty (*). 

Kpome ramakcuTa B yuacTKax cTeKAOBH/HOFO BelllecTBa (ipeuMytlecTBeHH 
B WeHTPasbHOH MX YaCTH) HaXOLATCH OKpyrvible OypoBaTHe pamuadbHO-s1TyUHe 
TOFO CTPOCHHA, AHM3OTPONHbI€ BLIZeIeEHUA C NOKagaTesem Ipesomsenua > 1,78 
M BbICOKHM JBOMHBIM Jlyvelpetomjenvem. IIpunayqmexkaT OHM 2KemesocozepxKe 
iemy tedpouty 2(Mn, Fe) O-SiO,. Tokasatens npesommenua creKOBH.HOr 
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BelllecTBa KOseOJIeTCA B WHpOKHX Mpenenax oT 1,510 no 1,605 u saBucut oT 
KOJIMYeCTBA HAXOJAIMXCH B HEM BbIWeOMMCaHHbIX BKJIOUeHHH. 

Wiszpeyqka B CTe€KJOBHXHOM BelleCTBe BCTpevaloTCA yMHeHHO-MpH3maTu- 
YeCKHe AHHSOTPONHbIe KPHCTAaJJIbl C MOKasaTeeM NpeioMienuad N,, O1W3KHM 
K BMElIatolleMy HX CTeKJIOBAAHOMY BelllecTBy,a N, — HeCKOJIbKO BbIllle H C 
CPaBHHTeJIbHO BBICOKHM JBOMHBIM JlyyenpesiomMienvem. IIpunagnexar ony, 
NO-BHMMOMY, MapraHloBAcTomy KopguepuTy 2MnO -2A1,0, -5SiO, (>). 

CTekNOBURHAA «KOPOUK a», Haxosmulasca Ha pa6ouei mo- 
BepXHOCTH (yTepOBKH THIJIA, COCTOHT 3 GecllBeTHOrO HM 6ypoBaToro cTeKJIO- 
BuyHoro BellecTBa. [loKasaTeib mpenomMseHua MepBoro KoueOneTca oT 1,510 
yo 1,585, Broporo — oT 1,580 yo 1,650. 

B cTeKJOBHHOM BellecTBe B 3HaUMTeIbHOM KosIMueCTBe Ha6sIOMaloTCA OT- 
JIeJIbHbIe MeJIKHe OKTAaS[puyecKHe KPHCTasIbl ranakcuTa. Temuan menka Ha 
MOBEPXHOCTH «KOPOUKH» COCTOUT M3 FyCTO MepeleTeHHbIX MexKLy coOorw Jeur- 
PHTOB TralaKcuTa. 

B HeOoJIbUIOM KOJIM¥eCTBE BCTPeYeHbI yUaCTKH MYJIIMTa uM MpHypoueHHble 
K HeMy HIOJIbuaTble BbIJeIeHHA C Pe3KO BbIPayKeHHbIM Mleoxpou3mom; Nz— 
pososatbiii, N, — xeToBaTo-opanxkespit. Tlokasarenu mpeomaenua: N,= 
= 1,627-+-0,002, N, = 1,609-+0,002. Tlokasatemm mpenomMnenua MeuHblle, 
YeM Y MYJIJIMTA, TBOMHOe JyUeIIpeOMMJeHHe CpaBHUTeIbHO BbICOKOe. Yraca- 
Hue IIpAMOe, 3HAK TIlaBHOM 3OHbI NomOKuTeIbuLIM. IIpuHanmexkaT onM MapraH- 
wosuctomy asoptuty MnO -Al,O,-2SiO,. Tocnequnit unorga o6pasyer KaemKu 
BOKpyr wrosloueK MyJINTA. 

B oTimuve OT OMMCaHHOrO paHee MHHepasorMyecKoro cocTaBa cbyTepoBKH 
3arpaHH4HOrO THIIA Mocue ero cayKOp (°,”), B Halllem Turse He OblIM BCTpe- 
WYeHbl MAarHeTHT MW %KeJle3MCTbIM MMpOKceH. 

M3 NpvBeqeHHbIX JaHHbIX BUHO, YTO B Mpotlecce cy KObI B KpeMHe3eMHC- 
Ty1o (byTepoBKy rlyOoKO NpOHHKaIOT 3HauHTesbHbIe KoMMYecTBa MnO wu AI,O,. 
YkKa3aHHble OKHCJbl OOpa3s0BaJIHCb B OCHOBHOM B pe3yJIbTaTe BOCCTAaHOB.Je- 
HHA KpeMHe3eMa (byTepOBKH MapraHlleM H aJIIOMMHHeM (8), KoTOpple WoOaBa- 
JIMCb B MeTaJIJI Ipu NwaBsenuu. ny6oKyw zuddy3uio B orHeynop MnO u Al,O, 
cilelyeT OObACHHTb MaJIOM BASKOCTbIO H MOHM2KeHHbIM MOBePXHOCTHbIM HaTA- 
XKeHWeM paciaBoB, oOpa3yrolluxca B cucTemMe SiO,— Al,O,— MnO (?,?°), 
a TaK?Ke BbICOKOM MOpPHCTOCTbIO THIJIA, YMeHbIUalollelica B NepexoqHOH uw pa- 
OounX 30HaX MocJIe MPOHHKHOBeHHA B HUX Ha3BaHHbIX OKHC/IOB. BpicoKaa TeM- 
Mepatypa H MpucyTcTBHe OKHCJIOB CiocoOcTBOBasIH ObICTpOMy TMepepoxKeHHI0 
KBaplla B KpucToOaiuMT Hu OOpas0BaHuio cTeKa. KosmuecTBo TpHHMHTa He- 
3HaUHTeIbHOe, KPHCTAaJIbI €FO MIOXO Ppa3BHTbl HECMOTPA Ha HaJIM4He B WMXTe 
Wenouwn, cNoco6cTByrolleH TpuquMuTu3anH (14). Sto OObACHAeTCA TeM, 4TO B 
HaHMeHee H3MeHeEHHOM 30HeE TeMMepaTypa Oblla HefocTaTOUHOH AA oOpa3o- 
BaHWA TPHIMMUTAa, a B MepexXoHOH 30He OOpas0BaHHtO ero MpelATCTBOBAaJIO 
nanmuuve Al,O, (#,1%). 

CreKJIOBHHOe BelleCTBO HMeeT OosIee BbICOKHM MOKa3aTeJib MpeJIOMJIeHHA 
M10 CPaBHeHHIO C KPeMHE3CMHCTHIM CTEKJIOM (JlelllaTeIbepHT), TO yKasbIBaeT 
Ha HaJIM4ve B HEM JIpyruX OKHCIOB wu B ToM 4uucme Al,O, u MnO. Sto npex- 
MoowKenve MOsTBepxKAaeTCH TeM, UTO B CTeEKJOBHAHOM BelllecTBe HaOvII0- 
jlaoTcaA HOBOOOpasOBaHHaA:  MapraHWOBHCTad WIMNHHeb, MapranWOBHCTHIi 
KOPIMepHT, MapraHMOBUCTHIi aHOpTHT, B cocTaB KoTopBIx BxogaT Al,O, 
au MnO. 

‘Vs mpuBeyeHubix JaHHbIX CJleflyeT, YTO HU3HOC KHCAOM cyTepoBKu THIA 
MpOWCXOJMT B pe3yJIbTaTe NPOHHKHOBeCHHA B HerO TVlaBHbIM OOpa3s0M 3aKH- 
CH MapraHita u rIMHO3eMa, pe3KOrO CHH2KeHHA efO OFHeyNOPHOCTH H OMMAaB- 
JI@HHA. 

T'ny6oxon qubby3un yKa3aHHbIxX OKMCJOB CMOCOOCTBYeT BLICOKAasA MOPHCTOCTb 
THI'IA B HaHMeHee H3MeHEHHOM 30HE BCJIEMCTBHe Pa3pbIXJICHHA, BbI3BaHHOTO 
OLICTPbIM MepepoxfseHHeM KPYMHO3ePHUCTOrO KBapila G*): 

He uckmr0ueHa BO3MOXKHOCTh, UTO padouad MOBePXHOCTb MOXKET PaspyllaTb- 
ca TakxKe BCIeMCTBHe BOCCTaHOBJIeHuA SiO, MeTasIMYeCKMM aJIIOMHHHeM JIM 
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MaprauiteM 20 SiO. M3secTHo, 1TO MOHOOKHCb KpeMHHA IPHCyTCTByeT B BOSTOHAa 
SNeKTPOCTAaJIeNMaBHJIbHBIX MeueH (14,1°), 


YxkpauvHCkuH Hay4HO-HCCIeqOBaTeIbCKHH Tloctynua10 
HHCTHTYT OFrHeymopoB 2 VI 1959 
r. XapbKOB 


UHTHPOBAHHAH JIHTEPATYPA 


-Kattunapcexuak, JI.H. Kapakun, AH, 81, Ne 5 (1951) 
aHuHapckKuH i, JI. WH. Kapakuun, Orneynopp, Ne 10 (1951 
apakun, H.C. Katiuapcxkuad, JAH, 70, Ne 6 (1950); 72, Ne 4 (1950 
amuu, Tp. Mucr. reom. pyqH. MecTopoxy., metporpad., MHHepas. H TreoxHN 
AH CGCPR, 2) (1956). 5). Go Bi ents toK Hen ber ame leanieran H. A. Top on ome 
@y3uKO-XHMHUCCKHE CHCTEMbI CHIHMKaTHOH TexHomoruH, M., 1954. § A. T. KK ax, B.B. Use 
HOB, Orneynopn, Ne2—3 (1939). 7. C. Beaxuxkun, Bb. B. Hpanos, B. B. Jlé 
mux, ITletporpatua texuuyeckoro kamua, M3g. AH CCCP, 1952. 8 K. J. Brondyke 
J. Am. Ceram. Soc., 36, Ne5 (1953). ° IW. M. MukunamsBuan, A. M. Camapurt 
JI. M. UWsraes, U3s. AH CCCP, OTH, Ne 4 (1957), 1 I. Me MukuamBpuay 
JI. M. UWstraes, A. M.Camapuu, Tp. III kondep. mo du3.-xuM. oCHoBal 
npouss. cranu, W3y. AHCCCP, 1957. 4 H.C. Kat#uapckuh, 9. B. Lertapesé 
TAH, 91, Ne 2 (1953); 99, Ne 2 (1954). @VH.C. Kat#uapcKkun, HU. T. Opaosd 
COopx. @usuko-xumuyecKHe oOcHOBLI KepamuKH, M., 1956. 3% H.C. KatuapcKuh 
COopH. Hay4H. Tpygos Bcecoio3H. Hay4HO-nCcmeg. HHCT. OrHeynopos, | (48), XappKos (1956) 
14 A.C. Bepexuodw, Kpemnuiin ero Ounapnpe cuctemnl, Kuen, 1958. 1 TI. B.leapa 
O. A. Ecunu, Tp. 4-ro copem. mo skcnepHM. MHHepad. 4H NeTporpad., Xappkos, s. 1, Usa 
AHCCCP, 1951. 
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Hornuanes: AkaqeMun HayKk CCCP 
1960. Tom 130, Ni 5 


XHMHTECKAA TEXHOJIOFHS 


A. C. ®PEHKEJIb,’ K. M. IUMYKJIEP,-B. A. CYXAPEBCKHH u H. B. PYJIbKO 


O MEXAHH3ME OBPA30BAHHSA HW PACHAJA TBEPJbIX 
PACTBOPOB WNHHEJIEM B NEPHKJIA3E © 


(ITpedcmaenexoakademuxom H. B. Beaoseim 25 VII 1959) 


Hecmorps Ha TO 4YTO B TEXHHYeECKOM JIMTepaType HMeeTCA GOovblIoe KOsIMYe-. 
TBO paOoOT, MOCBALCHHbIX Pa4CTBOPHMOCTH MPOCTHIX HM CJIOMKHLIX WMA B, 
KUCH MarHus (*~*), OMHAKO MeXaHH3M OOpa3s0BaHuA UW paciaya STHX pacTBOpoOR. 
CTAeTCA HEJOCTATOUHO H3yYeHHBIM. 

B nacTosuleh paOoTe u3yualocb B3avMOselicTBHe NepHKNa3a CO WNMHeIA-. 
{M, KATHOHAMH KOTOpbIX ABJIaIoTcA Mg?t, Fe?+, Al8+, Cr+, Fe%+. Uccnenopa-. 
Me MPOW3BOMMJIOCb peHTrenorpadvyecKuM, XMMMYeCKHM * Hu MeTporpacuye-. 
KMM MeTogamu. lA (uKCHpOBaHHA BbICOKOTeMMepaTypHOrO COCTOAHMA Mpu-. 
[eHAIACb 3aKaJIKa OOpasiloB. 

YcTaHOBJIeHO, TO TBEPAble pacTBOPb! WiNvHeMeH B NepHKsase OrpaHHueHbi 
leKOTOPOM IpefsebHOH WIA KaxKOH TeMMepaTypbl KOHWeHTpalluel « (puc. 1). 
-eHITEHOrPpaMMbl TBEPAbIX PaCTBOPOB HMeIOT Ty 2Ke CHCTeMy JIMHHM, 4TO Hi 
eHTTeHOrpaMMbI OKHCH MarHusA. IlapamMeTp pellleTKH TBepAbIX PaACTBOPOB YMeHb-. 
WaeTCA C YBeJIMYeHHeM HX KOHIMeHTpalun (puc. 2). 

XapakTep H3MeHeHHA MapametTpa pellieTKH pH oOpa30BaHuu TBepsbIX pac- 
BOPOB UINIMHeeH B MepHksia3e aeT OCHOBaHHA MOJlaraTb, YTO 9TH PaCTBOPbI 
OpasyloTcA No THMY 3aMellleHHA C KaTHOHHbIMH BakaHcusaMH. TloqoOupIe npex- 
(OJIOKEHHA Obl BbICKa3aHbI WH B Apyrux paGorax (?, %). 

TloycueT uHcJIa KaTHOHOB UM OKTA9IpHyeCKHX NO3HIMH B OKHCH MarHHs u 
INMHEJIM MOKa3bIBaeT Ha BO3MOXKHOCTh OOpa3s0BaHHA yKa3aHHOrO THMa TBep-. 
BIX PpaCTBOPOB MyTeM CTATHCTHYECKOFO Pa3MeLeHHA BCeX JBYX-.H TpeXBaJIeHT-. 
bIX HOHOB MeTaJIJIOB TO BC€M OKTa2IpHuecKHM Mo3HHAM OOWeH KHCIOpOAHOH 
elueTKH. I]pu 2TOM Kaxkyple Ba TPeXBaJICHTHbIX HOHA CTaTHCTHYeCKH 3aHH- 
aloT TPH OKTadpHuecKHe NO3HWMM, Tak 4TO BbINOJIHAeCTCA MpaBHJIO KOMIIeH- 
all BaJIeHTHOCTeH. 

To, TO TBepAble pacTBOpbl WMHHeJeH B NepHkKa3e OOpasyl0TCA B pesyuIb-. 
are 3aMeIICHHA MOHOB MarHHA AByX- MW TpeXBaJIeHTHbIMH KATHOHAMH IIMMHe- 
eli, MOJTBeEpKaeTCH HM KEeNPHBeAeCHHbIM COMOCTABJIEHHEM PaCYeTHbIX HM 9KC-. 
€PUMCHTAJIbHO MOJIYYeHHbIX 3HAYeHHH NapaMeTPOB pellleTOK 9THX PaCTBOPOB. 

Saluilem Mapamertp pellileTKH Nepuka3a B Buea =n-+ mr, re n W m— 
OCTOAHHbIe, 7 — WOHHbI panquyc Mg**. B cayyae 3amelleHHA HeKOTOPBIX 
oHHEIX Mg?* KaTwoHaMH wmMHeeH NapaMeTp pellleTKH TBepOrQ pacTBopa, 
y eT 5 

Ay = Neti, 
"—cpeHul pawuyc KaTHOHOB B TBEpAOM pacTBope), OTKYAa: 


a =a mat, thea Ser. (1) 
JlerkKO N0Ka3aTb, YTO r 
Nn DOr Ne (2), 
ech C;—aToMHad KOHUeHTpalua voHa R; B TBeptom pacrtBope, Ar; = 
=f —f;, f; —pamuyc uona R,;. 


* XuMMKO-aHaIHTHUeCKasd YaCTb padoTH! BEIMOMHeHa C. T. BastoKom. 
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Kak BuauO u3 Tabu. 1, MapaMeTpbl pellleTOK TBepAbIX PaCTBOPOB, Paccuk 
TaHHble 10 cpopmyste (1), BecbMa O1M3KH K 9KCICPHMCHTAJIbHBIM 3HAYCHHA 


Ta6auna 1} 


ConocTaBweHie 3KCMepHMeHTaJbHBIX HM paCueTHEIX SHaYeHHH MapaMeTpoB pelleTOK TBepABI 
pacTBOpoB 


CoctaB o6pasia fo o6xura * (Bec. %) Sxcnepum. | 41 = 4 — 1,2 BC; Ar 


3% MgAloOg + 12% MgCroO4 + 85% MgO 4,202 4,202 
7% MgAloO4 + 6% CreOs + 87% MgO 4,198 4,199 
5% MgAloO4 + 95% MgO 4,204 4,206 
8% MgCr204 + 92% MgO 4,208 4,208 
10% MgCroO4 + 90% MgO 4,207 4,207 
17% MgCr204 + 88% MgO 4,204 4,204 
27% (Mgo.7; Fee) (Ales; Crass) Os +-73% MgO 4,196 4,195 
30% (Mgo.e; Fee) (Alo.2; Crises .Fej 4) O«-+ 70% MgO)| 4,197 4,197 


* Bo pcex yKa3aHHbIX OOpasilax mocme o6xKura mpu 1750° pentrenHorpaduyeckuM, X 
MHuecKHM H MerporpatbMyecKuM MeTOJaMH ObIO ycTaHOBMeHO OOpas0BaHHe OHOPOHBI 
TBEPALIX PaCTBOPOB. 


mph m= 1,2. Paguyctt uonop Mg’, Fe?*, Al®*, Cr3* yw  Fe®” mpHHumaloTe) 
paBHbiMu cooTBeTcTBeHHO 0,74; 0,80; 0,57; 0,64 u 0,67 A (°). ) 
Hammuve KaTHOHHbIX BaKaHCHH MOXKHO SKCMeCPpHMeHTaJIbHO YCTaHOBUT 
MyTeM OllpefesieHHA UYHCa YaCTHI B SuIeMeHTapHOH aAyeHKe NO H3BeCTHO! 
(popmyvie 1 = pv/A-1,65-10-%4, te m—U4HCJIO HOH 
B 9JICMeHTapHOH sauelike, p —MJIOTHOCTb, v — OOBEe! 
9JIeMeHTapHOH AueHKU, A — CpeHeEB3BeLICHHbIH aTON 
HbIM Bec. 
Jlaa wacto# okucH MarHua uMeeM: p = 3,50 r/M 
a= 4,212 A,n=8. [na o6pasua No 4p = 3,57 r/c! 
a=4,208 A, A= 20,64 n= 7,8, j 
(Nema ME Pa3MelleHHe B OKTa3pH¥ecKHX MWycTOTaX BMeCT 
fe MOHOB MarHHA TpeXBaJICHTHbIX HOHOB, MeHbILHX 10 pas 
MepaM, IIPHBOAUT K C2KaTHIO pellleTKH MH CBA3QAHHOM 
C STHM yBeJIMYeHHIO ee CBOOORHOH sHepruu. EctTeé 
ununeauna (Mg, »' Feet) STP 4TO Vegi CBOGOAHOH SHeprHH OyJe 
(Aly ps Cr, Og) 8 oxnen Tem Oojlblle, 4em ONE Tyg — FRe i 
MarHua OT TeMmepatyppr Beayuae wmvHesel cmox%KHOro cocTaBa WJIH CMece 
o6xKura NO JaHHbiIM peHT- PA3JIMUHbIX WMMHeJeH, paCTBOPUMOCTb UX B NepukKslag 


renorpapuueckoro avatM- Jo KHAB MePpBOM MpHOMMXKeHHM ONpeeMATECA BEE 
3a (a) M XMMUHYECKOTO pa- = 


UHOHaMbHOrO aHanu3a (6) YAHOM CpeHeBSBeleHHOrO pasuyca r KATHOHOB, BXOMS 
muxX B JlaHHylO cHcTemMy winvHenel. JipyruM 
CJIOBaMH, YeM MeHbIIe BemwuuHa Ar = Tyg —%, TEM OONbUeH NOIKE 


ObITb paCTBOPHMOCTb LINHHeJel B OKHCH MarHus. Ar olpeesaetca 10 ot 
myvie (2); Tae Cre AaHHOM CJlyyae — aTOMHad KOHIeHTpallud uoHa Ry B Jak 
HOM CHCTeMe IINMHHeVel. 

OnbiTbl MoKasauM, ¥To mpu 1750°C B oKucu MarHua pactTBopsetca ~ 305 
MgFe,0, (Ar = 0,05 A); ~20% MgCr,O, (Ar = 0,07 A); ~ 15% cmecu mm 
HeneH —0,54 MgAl,O,+ 0,46 MgCr,O, (Ar = 0,09 A); 4—5% MgAl,O, 
(Ars 0,114), 


i 


Puc. 4. Sapucumoctb mpe- 
Te@IbHOH pacTBOpHMocTH 


* CaeqyeT OTMeTHTb, YTO B HTepaType OTCYTCTBYyIOT yKa3aHua O pacTBopumoctu MgAlo 
B MgO. B caa3x c 9THM Aa uccneqoBaHHa OOpasoBaHHa TBEPAbIX paCTBOPOB M@XKAy STHMH KO 
TOHCHTAMM OBI MIPHPOTOBMeHBI OOpasi{el U3 JOMOMHATEBHO OUMILCHHBIX mpenapatos. K 
mepey| OOKHTOM, TaK H Mocae Hero B STHX OOpasitax OOHapyXKUBAIHCb JIMMWb CIeKTPaIbHBIe CH 
bl TipuMecelt. 
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Yka3aHHaA 3aKOHOMepHocTD PacTBOPHMOCTH INMHeeH B NepHKsase cupa- 
CAIMBa WH AA CJIOMKHbIX IUMMHeIeH. Tak, HaNpHMep, WIA WIMuHeNeH cocTaBa 


Mg, .3 ieee) (Alo,s; Cry,5) Og; Ar = 0,07 Au (Mg, «3 Fer?) (Alves Chins Fe#*) Og 


\r = 0,05 A mpa 1750° npenenbuaa PaCTBOPHMOCTb COCTAaBJIAeT COOTBETCT- 
eHHO 25 4 30% (cp. c pactBopuMmocTbio MgCr,O, 

| MgFe,O,). Oguako BenuunHa Ar ue sapsiaetca 

AWHCTBCHHBIM (aKTOPOM, OOYCJIOBJIMBAaIOLUM pac- 
‘BOPUMOCTb WMHHeIeH B Nepuksiase. 

B CaMOM jee, B 3TOM Cjy4ae, Kak cJeqyer 
(3 @opmys (1), Mapametp peulerKu TBepALIX 
ACTBOPOB MpefebHOK IipH WaHHOM Temmepatype 
OHWEHTPalHn Obl Obl BewM4HHOH MocTOAHHOH, 
le 3aBMCAWeH OT TOrO, KaKve LWilMHeH pacTBo- 
eHbI B MepHKsa3e. B felicTBiTebHOCTH Ke 2TOFO 
le HaOmOgaeTca. Tak, HanpuMep, mMapamertp pe- 
WeTKH TBepforo pacTBOpa, OOpa30BaBlleroca u3 4499 
mecu 9% MgAl,0,+6%MgFe,0,+15%MgCr,0,+ — 4 40 60 % 
+70%MgO, a =4,188 A, B To Bpema Kak mapametp [RR,O,] 
ellleTKH HACHIINeHHOrO pH Toh xe TemMepatype 
Bepforo. pactBopa MgCr,O, .B mepuka3e 


Puc. 2. U3smenenue napamerpa 
pelieTKH MepHKa3HOH a3bl 


i 4,200 A, f. B 3aBHCHMOCTH OT KOJIH4eCTBA 
| TBepabie pacTBopbl WinnHeslel B Mepuksia3e CTa- wnnnenuna (Mg, 73 Fe2t) (Al, ¢. 
MJIbHbI TOJIbKO TIpH BbICOKMX Temnepatypax. Ipu Cr, 5) O4 B oOpasuax 


(OHMKEHHM TEMMepaTypbl TBEPAbI pacTBop pacria- 
aeTCAH, TPH ITOM KOHUeHTPalluA COXpaHUBUlerocA TBepforo pacTBopa CooT- 
eTCTBYET PaCTBOPY, HAaCbILeHHOMY IIPH JaHHOH TemMepatype. 

i TloceqHee MO%KHO MpouOCTpHpoOBaTb KPMBbIMH 3aBMCHMOCTH NMapameTpa 
ellleTKH TBEPAbIX PaCTBOPoOB, OOpa3yrouluxcaA B cmMecu 20% (Mg,,7; Fess) (Alois; 
C, 5) O,+ 80% MgO, of Temnepatypbl pu Ha- 
rpeBaHuyv oOpasiuos fo 1750° wu pu oxaxKqeHHH 
o6pa3iloB oT 3TOH TemMepatypH (pre. 3). 

Pacnay TBepmoro pacTBopa WnnHeJeH B Me- 
puKslaze XapaKkTepH3yeTCA CeLyIOULHMH OCcoGeH- 
HOCTAMU: Hayao pacnaga TBepforo pacTBopa 
OTMedaeTCA Jake TPH 3aKaKe B BOJe UH B 3Ha- 
YHTEJIbHOH CTeMeHH OCYLIeCTBIAeTCA MIpH Oovlee 
4200 ,. MeMleHHO MpoTekatoulelt sakasKe oOpa3iloB B 
7000 1200 400 1600 16000 acne. 

Beecaa Pentrenorpaduyecku Havaslo paciiafa TBep- 
| qoro pacTBopa oToOpaxkKaetca: 1) yMeHbileHHem 
uc. 3. VMsamenenue mapametpa 2 
G@nerka tepuxaasuof dass s sa- MHTCHCMBHOCTH JHMM Mepuksiasa Ha PeHTreHo- 
UCHMOCTH OT TemnepaTyPpbl OO*Ku- rpaMMax, 4TO o6yCJIOBJIEHO Hallp A*KCHHAMH, BBI- 
a-o6pasilos. A— pu HarpeBa- 3bIBACMbIMH BeCbMa Me@JIKOJMCMepCHbIMH BKJIIO- 
s4unH, O — pw oxdaxKneHHu YeHHAMM BbITeMBWeHCA (Pasbl B 3epHax TBeEpOro 

pactBopa; 2) yBejw4ueHveM TMapameTpoB pelle- 
OK TBePJbIX PaCTBOPOB, 3a:PHKCHPOBaHHbIX 3aKaIKOH B Macvie, NO CpaB- 
€HuIO C MapamMeTpamu pellieTOK TBepbIX PaCTBOPOB B OOpasilax, 3akaveH- 
bIX B Boe; 3) pasMbITHeEM H PaCIelIeHHeM JIMHMH Nepuksasa. 

ITH ABJeEHHYA HaOMOMaIOTCA OCOOeHHO OTUETJIMBO Ha PeHTTeHOrpaMMax Ha- 
BINLeHHBIX TBepAbIX pacTBopoB. IlomHEi we pactayl TBepAbIX pacTBOpOB He 
WaeTcA OCyUleCTBUTb flaxKe MIpH BeCbMa MeJVICHHOM OXJIaKeHHH oOp a3iloB. 
‘aK, HaMpuMep, Mp BecbMa MeJeHHOM OXJaKJeHHU OOpPa3sloB CocTaBa: 
0% MgFe,O, -+ 70 MgO B TBeptoM pacTBope pH KOMHAaTHOM TemMepatype 
cTaetca oKo0 5—7% MgFe,O,. IIpu stom mpolecc pacnaya TBepAbIX PacTBO- 
OB OKaHUHBaeTCA MIpu TeX 2%e TeMMepaTypax, MpH KOTOPbIX HadHHaeTCAa 06- 
asoBanue aTHx pacTBopoB — 1200—1300°. 
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Ha ocHopaHuu CKa3aHHOrO MpefCTaBJAeTCA BO3MO2%KHBIM NpeNOJIOKHI 
CeLyIOINH MeXaHH3M paciiaya TBepAbIX PaCTBOPOB INMMHeeH B MepuKsa3i 
Ip OoubwWux KOHWeHTpaluax R** B TBeptOM PacTBOpe MepecsilieHHe TBE] 
loro pacTBopa Mpv MOHWKeHHM TeMMepaTypPbl H CBASAHHOe C HAM MOBBILICHY 
CBOOOZHOM SHeEprvu BbIZbIBAeT TaKOe HepeMellleHHe HOHOB B Npefesax SJIeMel 
TapHOH sueliKH Ha OJIN Mepvola, YTO 4aCTb HOHOB OKaSbIBaeTCA B TETPacfpl 
yeCKUX NOsuunAX. MoxHO MpepsnomaraTb, YTO B BECbMa MaJIbIX OONACTAX CyHM 
CTBYeT BepOATHOCTh TakOl PiyKTyallHH, BCJeACTBMe KOTOPOM YHCJIO 3aHATHI 
TeTPasIpUYeCKHX MOSHI B STHX OOMACTAX OOeCHesHT NOABEHHE 3apOE 
Wei wmHenbHo dasn. Takan Gesqudcy3svoHHad MepecTpolika pelleTKH 
OTIIbHEIX MaJIbIX OOIACTAX TBepMoro pacTBopa MpoTeKaeT BeCbMa OBICTp¢ 
QITuM CObACHAETCA TOT (aKT, UTO armKe HESHAUHTeJbHOe 3aMefIeHHe CKOPOCT 
OXJ@KICHUA, BbISBAHHOe MIPHMeHeEHHeM B KavecTBe 3aKaJIOUHOM KAAKOCTH Macs 
BMeCTO BOJbI, IPHBOAHT K 3aMe€THOMY paCliafly TBepforo pacTBopa. 

TIpeqmosoxenue 06 o6pas0BaHHH BeCbMa MEJIKOQHCTepCHbIX 3apO/IbIILle 
IUNHHeJIbHOH (basbI B HAYaJIbHBIM Nepvoy pacnaya TBepforo pacTBopa NoATBep# 
jlaeTcd JaHHbIMH, MOJIyYeHHBIMH C MOMOMLbIO 2leKTpoHHOrO MuKpockona. Me 


culeqoBaluch o6pasunt c 15,30 u 40% wnnHesm (Mg,,,; Fe}, 5) (Alea; Cree 
o60x%KKeHHbIe Mpu 1750° u 3akasieHHble B Macuie. Pa3MbitHe u OcsaOIeHve JIMHH 
MepHKasHol da3bl Ha OovIbIWMX yruiaxX HaOMOJaNOCb OCOGbeHHO OTYETJIHBO 
peHTreHorpamMax oOpasuon c 40% u B MeHbIel cTeneHu c 30% yKa3aHHOr 
IMMHeIMya. Qiektponorpaduyecku OOHapy2KeHb! Mevibuaiitive (~ 50 A) BKM 
YeHHA B Nepuksase oOpasua c 40% wmnunenuga. Take 2Ke BKJIIOUCHHA, HO | 
MeHbIUeM KOMMYeCTBe, OOHAPyXKUBaIOTCA HM B OOpasie c 30% u He OOHAPyRE 
BaloTca B OOpasue c 15% wWnvHeMHa, Ha PeHTTeHOrpaMMe KOTOPOTO CuJIebI Hé 
yasla pacllaqa TBeporo pacTBopa He OTMeuAaIOTCH. . 
BpievleHHble 43 3aKaJIeHHbIX B MacylIe OOpa3iloB HepacTBopuMble B HC 
(0,2 N) uacTuubl TakxKe MpOCcMaTPHBaJIMCb B IJIEKTPOHHOM MHKpockone H OK 
3aHCb aHaJIOrHYHbIMH To copMe HM pa3sMepaM TeM BKJIIOUCHHAM, KOTOPB) 
HaONOasIucb B 3epHax Mepukwa3a. 
IIpocmoTp B 3JIeKTPOHHOM MHKPOCKONe MCXOLHOFO WIMMHeEHa MoKa3za, YT 
HaOJOaeMble B 3aKaJICHHbIX B MacJie OOpa3ilaxX Mevibuallive wacTHLb! (NOpALK 
50 A) He MoryT ObITb OTHECeHBI K HeMpopearupoBaBllel WINMHeEMbHOH dase. OQ 
3TOM CBHJleTeJIbCTByeT TaK%Ke UW TOT *PakT, UTO yKa3aHHble BKJIOUeHMA HaOsic 
JlaioTCA B OCHOBHOM BHYTPH 3epeH Mepuk.aza. | 
Pentrenorpamma BbIMeJICHHbIX C MOMOUIbIO pallMOHaJIbHOrO XUMHYecKor: 
aHauIM3a MeJIbUaMWIHX BKJIOYCHHH MOKa3blBaeT, YTO OHH HMeIOT LINMHCJIbHYE 
ctpyktypy. Upesspmalinoe pa3MbiTHe JMHUM, O6yCOBeHHOe OYeHb MAaJIbIM: 
Ppa3MepaMM YaCTHU, He NOSBOJHNO ONpPeleMHTb NapaMeTp pelleTKH 3TOFO IH 
Henuga. [pu BpiqeneHHn 3apogpilenol dbaspl B 3epHaX MepHKsIa3a BOSHUKAIO 
3HATMTeJIbHbIe HAllp KEHUA, OTMeUAeMbIe PeHTreHOrpaduyeckH, KOTOPbie IpensAt 
CTBYIOT JlasbHeHiemy Oe3snudipysHoHHoMy pacnally TBepforo pacTBopa, OKOH 
YaTeJIbHbIN Pactal KOTOPOrO OCyIeCTBIAeTCA Tp BECbMa MeJVICHHOM OXJ1ax 
WeHHH, BCeACTBHe AuppysvoHHOrO pocta s3aposbei WMnHeNbHOM (asl. 
Ha pentTrenorpaMMax TakuX pacmaBUIMxca TBepfbBIX pacTBOpoB HaGsmoMa 
foTCH ABe YeTKNe CHCTeMbI MHA, IpHHalexKaulve WMHHeIbHOH Hu Nepuksag 
Hol (ba3aM, IIpvyeM MapaMmerp pellleTKu MoceqHeli BecbMa 61M30K K HCXOHOM 
3HaueHnto0 4,212 A. Brigennpulaaca wmunenbHan (basa OOHapy2KuBaeTCA B Me 
J@HHO OXJIa2KCHHbIX OOPasilaxX C MOMOM[bIO CBeTOBOrO MMKpOCKONa B BHI 
HAXOJAMIMXCA B 3€PHAX MepHKa3a yacTuI,L pasmepom ~I1—2 wp. 


YkpaHHCKHH Hay4HO-HCCTe2OBaTeNECKHIi Tloctynuao 
HHCTHTYT OFHeymopos 21 VII 1959 
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[EOJIOTH ff 


E. A. CJIATBHHCKAA 


OCOBEHHOCTH YPJIEHAKOMNJIEHHSA 
B AWJIAPHKCKOE BPEMA B WEHTPAJIbBHOM KA3AXCTAHE 


(I pedcmagaexo axademuxom J. B. Haauekunoim 27. VII 1959) 


XpOHOJOrHyecKH HaHOosee paHHHe KapOouHoBble yruenposBaenna B LleutT- 
aJIbHOM KasaxcTaHe CBA3aHbI C HH KHE- MH CpeHEBH3eElCKHMH OTJOXKeHHAMH, 
(BJIAIOWLMMUCA BOSPaCTHBIMH aHalOraMy alllJIApHKCKOH cBuTI KaparaHsMHcKoro 
acceiHa, BbIJeeHHOH ee B 1931 r. (*). 

Astopom (copmectuo c A. A. Ilerpexxo u JI. 11. Monaxopoii) npopoyusocb 
eTaJIbHOe JIMTOMOFO-PallvaJIbHOe H38yYeHHe HHXKHEH YaCcTH paspesa yrvIeHOCHOH 
OH KapO6ona B KaparanfHucKom Oaccelne, CamapcKom, 3aBbaoBcKom, Ky- 
laH-YTMecckoM, Kyy-Uekuuckom, Kunyakckom, JKaurpic-KyzyKckom, Bop- 
iMHCKOM, OkHOacTy3cKOM, AsKMaJialicopcKom, J}KamMaHTy3CKOM MecTopox,e- 
uax, AKMOHHCKOM H TeHH3-KopxxyHkysbcKom Oaccelinax. I[pu. usyyennu 
[PHMeHAJICA MeTO allHabHO-WMKIMYecKOrO aHasu3a (,%). B. pesyabtate 
Malocb cCOOpaTb MaTepHasl, NO3BOJIMBIUHH B OOWIHX YepTaX NpecTaBUuTb 
CIOBHA OCafKO- H yrvieHaKOMJIeHHA B HHKHE- H CpefHeEBH3eHCKOe BpeMA Ha 
eppuTopun Llentpanbuoro Kasaxctana. 

AllispukKcKaA CBHTa HW ee aHaslOrM IipescTaBJieHbl MpHOpexHO-MOpCKHMH 
TORKEHHAMH, COCTAB KOTOPbIX H3Me€HAETCA OT MeCUaHHKOB, MpeHMyWLeCTBeEHHO 
[eJIKOSEPHHCTHIX, JO aJIEBPOJIHTOB H B MeHbIWeH CTeENe€HH -H3BECTHAKOB C IIpH- 
feCbIO O6JIOMOUHOFO MaTepHasa. Ona comepxKuT sayy Opaxuonog, Nenewnnog, 
acTpONOA H OCTPaKOA CpaBHUTebHO OWHOOOpasHOrO cocTaBa. Ja 6omb- 
HMHCTBa paspe30B XapaKTepHO MPHCYyTCTBHE 30JIbHbIX YIOJIbHbIX T1JlacTOB, 
otoppie A. A. Jlio6ep oTHocuT K oco6omy, allapHKCKOMy, THNy yrueo6- 
azoBaHua (°). 

Ha ove NpHHUHNvasbHOH OHOTHMHOCTH OTMOKeHHM CBHTHI Ha WOULAay 
JentpaibHoro Ka3axcTaHa B OTJ€JIbHBIX erO paOnax HaOslOJalOTCA H3MeHEHHA 
f(OULHOCTH paspe3a, allMaJIbHOrO COCTaBa OTJIO*KeHHH, CTeMeHH yrseHnacbillleH= 
OCTH, XaPpakTepa PaclipeseseHHA MNacTOB yrviA B paspese, BHJOBOTO COcTaBa 
[| KOIMYECTBa (ayHbl WH COOTHOIWeHHH C OTJOXKECHHAMH CMEMKHbIX CBHT. 

CpaBHeHHeM pa3pe30B YCTAHOBJICHO, YTO OOJIbILMHCTBO H3 HHX MOET OBITb 
TpylMHpoBaHO B THMbI, CXOqHbIe c paspesamuM Kaparangunckoro Oaccelina, 
kkuOacTysckoro u KunuakcKoro mecTopoxjeHHi. XapakTepucTuKa THNOB NpH- 
elena panee (8); o NpHuNHaX HX pa3JIHYHA HLeT peyb B AaHHOH cTaTbe. 

V3pectuo, uTO K (bakTOpaM, CYIeCTBeHHO BJIMAIOWIMM Ha XO Mpollecca 
Ca KOHAKOMJICEHHA, OTHOCATCA KJIMMATHYeCKHe YCJIOBUA, paclipesemenue cyl 
| MOPA HW peKHM TEKTOHHYECKHX ABMKeHUH. 

Tlo cocrasy tbayHbI MOXKHO Mpeqnouaratb, yO Ha TeppuTopuH IfenTpasbHOrO 
(agaXcTaHa B alllJIApHKCKOe BpeMaA ObIIO Teloe MOpe. OTCyTCTBHe FOMOBbIX 
Oulell y JeMHAOUTOB, KOpLaHTOB MH NTepHOcNepMoOB, HaeHHbIX B OTMOKE- 
MAX CBHTbI HW ABJIAIOULMXCA OCHOBHBIMH yrvleOOpa3s0BaTeJIAMH, YKa3bIBaeT Ha 
X OBICTPbIi PpOCT BO BaxKHOM TPONHYECKOM KJIHMaTe 6€3 YeTKO BbIPpaxKeHHOH 
esonHocTu. Hakonell, NOABJIeHHe B MOMOWBe HEKOTOPHIX MacTOB yrviA (a1, 
3, a5) B BEpXaX alllIApHKcCKOH cBuTbI KaparaH_MHcKOro Oaccelina OCBeTJeHHBIX 
AOJIMHV3HPOBaHHBIX TOpOA CBHJeETeLCTBYeT O CYILECTBOBaHHH MpoOlleccoB 
BIBETPHBAHHA, XapaKTePHBIX JIA BMAKHOrO M TeloroO KJHMaTa. Bee 3TH 
aHHbIe MOSBOIAIOT CUHTaTb, YTO Ha TeppHTopuH LlentpabHoro Kasaxctana 
yULeCTBOBasI IIpHMepHO OfHOpOAHbIM BuaKHbI TPOMMYeCKHH KJIMMAT. 
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fHa puc. | Buquo, yTo TeppuTopusa oT p. Mptoiiia qo p. Muruma mIpeqcTak| 
yiiia CO6Ol MeAKOBOAHEIM MOpcKOH OacceHH C apXHMewaroM octposos. Ha ; 
Gosiee 3HAYNTEIbHbIC yYaCTKH CyUIM pacmosarasiMcb K CeBepy OT TeHu3ckon Bip 
yluubl, K tory 4 ceBepo-BocToky oT KaparanjMHcKoro OacceHiHa, MpHMepHO COF 
flalat MO CBOMM O¥epTaHHAM C O6aCTAMH pa3BHTHA MOKeMOPHHCKHX H HWKHE} 
naneos0licKHX OTNOKeHHH. TeHu3cKaad HM pacnoviowKeHHad OT Hee K 3anany Ké 
paranaunckad, ak tory J>Ke3Ka3raHcKad BNaQMHbI ObIIM CBASAHbI MEKLY cook 
ABAACb Pa3/IMYHbIMH YaCTAMH €MHOFO MeJIKOBOAHOO MOpcKOrO OacceHHa, BI 
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Puc. 1. CxematHueckan naneoreorpapuueckaa Kapta LlentpanbHoro Ka- 
gaxctana (CY*?, aulIApHKcKand CBHTa). 1— eHyfalHOHHad paBHHHa; 2 — 


XO.IMHCTHIff pembed; 3 — MemKoe Mope Cc HepacueHeHHO!t SeperoBon sH- 
HHelt; 4 — mpHOpexkuad yacTb MOpA C H3pe3aHHOH OeperoBolt HHHeH, Me- 
PpHorMyecKH ocyulaemMadA WH 3a60Na4HBaeMad; 5.— OOMaCTb MAKCHMAbHOrO 
Pa3sBHTHA PeyHbIX BbIHOCOB; 6 — yreHocHocTb; 7 — cna6aa yreHOCHOCTb 


HOMlaqu KOTOPOrO BbIeIAIOTCA MeJsIKOe MOpe C HepacumeHeHHO GOeperoBa 
“MHveH, MpHOpexKnaAd YaCTb MOPA C H3pe3aHHOH OeperoBol MHHeH, Nepuonuye 
CKH OCylaemad HW 3a00a4HBaeMasc; OO/IACTb MAKCHMAJIbHOPO pa3BHTHA PeyHbl 
BbIHOCOB, COBMaarolllad C rlyOOKO BAaOWHMCA B Cylty KaparaHaqMHCKuM 3aJk 
BoM. JloKa3aTe/IbCTBOM CYyUeCTBOBaHMA STOO 3aJIMBa ABJIAeTCA yBeHYeHE 
S3HAYeHHA H MOWLHOCTH B paspese allWi PeYHbIX BbIHOCOB B HalpaBJIeHUH C 3% 
Maya Ha BocToK. Ec B patione Ama6ckoro aHTHKMHaNbHOrO NogHaTua K; 
paraHAHHCKOoro Oaccelina TakHe OTJIOXKEHHA COCTABAIOT TOMbKO 5% MOLLHOCT 
paspe3a, TO Ha [IpombllmeHHoM yyuacTKe Ha MX JOO Mpuxogutca yxe 35% 
B cooTBeTcTBHH C 3THM, BEPOATHO, HAXOJMTCA H H3MeHeHHe cocTaBa ayHbl MC 
BJIMAHHEM ONPeCHEHHA: eCJIM B 3allaqHbIX YacTAX KaparaHaquHNcKoro OacceHE 
HanOoslee YaCTbI HAXOAKH OpaXHoNog, TO B BOCTOUHBIX, HaNpOTuB, HaHGovbuUNE 
3HaveHHe MpHOOperaioT MeweluMo_b, a Opaxnonogbl BcTpeyaiorca pexKe, 

Boubiiad yactb u3y4eHHOH mMuoujaqu Llentpambuoro Kasaxcrana B alll 
PHKCKOe BpeMA NIpHHaiexKaya K MpHOpexKHOM 4YacTH MOPA, MepHorMyeckH OC) 
waemMou H 3a60ayHBaemol. OrsioxeHuA STO OOmacTH XapaKkTepH3ytoTcA M047 
NOJIHbIM OTCYTCTBHEM (pallHH PeYHbIX BbIHOCOB H MOABJIEHHeM TEMHbIX OpraHi 
TeHHO-METPHTYCOBbIX APrHJIMTOB H aJleBpomuToB. Mx oTMuvTenbHbIMH Mp) 
3HaKaMH ABJIACTCA MOCTeMeHHaA CMe€Ha CJIOHKOB pa3JIM4HOH rpanyomerpH 
OOusIHe CEQOB B3MYYHBaHMi, M@JIKHX Pa3MbIBOB, OPHeHTHPOBKa B pacnouox 
HMM PaKOBHH H (parMeHTOB KOpbl H cTeOseH pacreHuli. Bce 3To cBueten 
CTBY€T O MEJIKOBOQHBIX H YaCTO MEHAIONMXCA YCOBHAX OTMOKEHHA OCALKO 
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_ B xanpapuennn na 3anay JaHHas OOnacTb MocTeneHHO NepexosuT B MesKOe 
ope C HepaculeHeHHOH Ceperonoh MHHeli. JloKasaTenbcTROM CyulecTEOBaHHA 
lech HakCOee yCTOHYHEbIX MOPCKHX yCNOBHH CayKWT WUpOKCe pa3BUTHe 
3BECTHAKOB, KOTOPbIM NOMYHHEHBI MpOCOH aprHJIHTOB HW NecuaHHKOB. 3Ha- 
ATENbHAA 3alPASHEHHOCTb H3BECTHAKOB TVIMHHCTbIM H MeCyaHHCTbIM MaTepHa- 
OM, NIO-BHMMOMY, OOyCJIOBJIeHa HaMYHeM OCTPOBOB. BuinBanetca OcTpoBHasl 
ylla Ha MecTe rop YuyTay W Ha HX CeEePHOM H Ce€EEPO-EOCTOUHOM NpowomKe- 
HH. Kpome OcTpOBOB, Ha MECTE BbICOKO MPHNOHATHIX yYaCTKOB KaJleLOHCKOrO 
YHIAMeHTa 3€Cb CYMECTBOBAJIH W NOJHATHA MOPCKOrFO AHA. Takoro poja O6- 
aSOBaHHe YCTaHOBJIeHO riy6okuM Oypennem K ceBepy oT 03. Kyprasby2KnHO 
AJIKbIMCKOe TomHATHe (°)), 

Tloapsienve B OTOKEHHAX MEKOFO MOPA MpencraBuTenel poxa Gigantopro- 
uctus, XapaKTepHbIX DIA BY3eHCKHX OTNOKEHHH Oonee 3analHbix fanouos, 
Ka3bIBaeT Ha CBA3b TenuscKOM BlaqvHbl C 3aMaqHbIM HW 1OKH‘IMU HWKHeKap- 
OHOBbIMH MOPCKMMH OaccehHamu. HameuaeTcnh Tak2kKe 3A€BHCHMOCTb MCLLHCCTH 

pacnpeleeHHa B paspese NwacTOB yruia OT CCOGeHHOCTeH BbIZeNeHHbIX 
ajeoreorpauyecKHx efnHH (pue. |), 

Ha mecte ray6oKo Biaiciweroca B cywty KaparanguncKoro 3aHBa H3Be- 
THbI MHOPOUHCJIEHHbIC YFOJIbHbIe MaCTbl COKHOFO CTPOCCHHA MOILHOCTbIO JO 
M. IInactbl pacnpeneseHbl CpaBHHTebHO PpaBHCMePHO B paspese CBHTbI; Hali- 
ojee MCLLHbIC MacTbl MpHypoueHbl K CeBepO-BOCTOUHON yacTH— JT] pompilseH- 
omy yuyactky KaparaHguuckoro G6acceliva. B HalpaBsenun OT Hero Ha 3alay, 
PO-BOCTOK HW BCCTOK HaOJIKOaeTCA YMCHBbIWeHHE HX MCLULHOCTH, 3aMeEllleHHe yrs 
TMIMCTBIM AaprHJJIHTOM HW Jaxke MOJHOe BbIKJIMHHBaHHe. 

Jlanee Ha 3anayq (MecTopoxenHa SaBbanoBcKoe, CamapcKoe) HaG6sltonaetca 
HAYHTeJIbHOe YMeHbIWeHHe CTeMeHH yrseHOcHOcTH. YrOJIbHbIe NwacTbl OVeHb 
eKH. OHH WpHypouewbl K YaCTH paspesa, COOTBETCTBYICLIEH CpeqHeh nomcBuTe 
IWJIAPUHKCKOH CBUTBI. 

Eme 3anamuee, Ha p. Kyau-YrTmec, yrsenposBseHuA OTCYTCTBYIOT, XOTA 
; paspese CBUTbI H3pezKa HaOOPalOTCA CJebI KOPHEBbIX CHCTeM. 

B palionax, pacnovioxKeHHbIxX K CeBepy, CeBepO-3allaly HW CeEepO-BCCTOKy OT 
CaparaHAMHCKorO G6acceiva HW OTHOCALLMXCA B NayleorcorpaduyecKom OTHOLEe- 
(MH K NpHOpexKHOH YaCTH MOPA C H3pPe3aHHOH CeperoBok NHHHEH, NepHORMYeECKHK 
cylaemol uv 3aGoNayHBaeMOH, MpOUCXOZUT Take yMeHbWeHHe CTeNeHM yrule 
[ACBILLEHHOCTH HW HM3M€HEHHE XapakTepa pacnpeeneHHA NwacioB B paspese. 

Tak, B coceqHux c KaparaHgnuckyno 6acceHom Kyy-Uekunckom u bop.inH- 
KOM ME€CTOPOXKJeEHHAX YIIeNpOABeEHHA PUKCHpyloTcA B Bue 3—4 NpccoeB 
TMCTOIO aprvdJIHTa, B HEKOTOPHIX CyyaAX COMepKallHX MaJIOMCULHbIe MpO- 
JIOM N€CYaHHKOB, CBHJETELCTBYICLLHE O MpepbIBHCTOM, HENOCTOAHHOM Xapak- 
epe xofa NpoueccoB 3a60a4yHBaHHs. 

Ha mectopoxkjeHnu OkvOacty3 B BepXHeH 4aCTH paspe3sa H3BeECTeH OHH 
f[OUlHbIM, 10-mMeTPOBbIH, MMacT 3OJbHOTO yrviA, COMNPOBORKAeMbIM JByMA IIpo- 
AOAMH YINHCTOTO aprHusnta. 

B paspesax paHOHOB, NpUXOAAWMXCA Ha OOACTb MEJIKOIO MOPA C Hepacue- 
I€CHHOH CeperoroH JIMHHeH, yreNpOABJeHHA OTCYTCTBYWT. 

Takum cOpa3omM, HaHOonee OarOnpHATHble ycJOBuA AA TOpfonakorve- 
[MA B alllJIAPHKCKOe BPeMA CO3LaBaJIHCb Ha MeCTe rvlyOOKO BAalculeroca B Cylly 
f€NKOBONHOTO KaparaHaHHCKOIO 3aJHBa. 

B yactw mopckoro noGepexbs, NepHogzMyecKkH OcyulaemOhH H saComauHBae- 
(OH, yCOBUA, OarOnpHATHble WA TOPGOHAKONMeHHA, BOSHUKAIH PeKO, 
HH MMEJIM HEYCTOHYHBEILt H KPaTKOBPeMeHHHI XapakTep, YTO Valle BCero NpH- 
OHIO K COpasOBaHHIO YIVIMCTOTO aprHJJIMTa WIM CMHHMYHBIX NacTOB yrJaA. 

Tlomumo BauaHuA NaneoreorpaduyeckoH OOCTaHOBKH, MOLLHOCTb UH paciipe- 
[eIEHHE yIOJIbHbIX MylaCTOB B paspese alllJIAPUKCKON CBUTHI HW NO NACWLALH KOH- 
POJIMPOBaIHCh PeKUMOM TEKTOHHYECKUX JB KEM. 

Visyyaembii pation mo reooro-cTpyKTypHOMy palOHHpOBaHHIO OTHOCHTCA 
: IBYM KPyNHbIM TeKTOHHYeECKHM 30HaM — TenuscKo-Kaparanguuckon uv UnH- 
¥3cko-Epmeutayckon (+). 

1104 


TennscKo-KaparanyuucKad TEKTOHHYECKAaA 30HA ABJIAETCA YACTbIO Tepuut 
cKOH CKJaquaTOoH O61acTH, KOTOpad B KaM€HHOYrOJIbHOe BpeMA MpoOOsKadl 
HCIBITHIBaTb JJIMTeIbHOe MporMOaHHe. d 

Unnrugcko-EpmentaycKaad 30Ha, HallpOTHB, OTJIHYaaCb MOHMKeCHHOH MO) 
BHXKHOCTbIO. O ee 3HaUHTeJIbHOH CTaOHJIM3allHH CBHeTeIbCTByeT YMCHbIeHHA 
IpHMepHo B 2—2,5 pa3a MOULHOCTh paspesa AlllJIAPHKCKOH CBHTbI Ha MeCT( 
poxjenuax OKuOacty3, Bopubi, Kyy-Uexy u Tenus-Kop>kyHkyJIbCKOM 6ac 
ceiine. J[puxKeHHA B STOM 30HE OTIHUAIHCb CpaBHUTeJIbHO HEOOJIbIIOH aMIIJIMT) 
moli, Ha YTO yKa3biBaeT HeSHaUHTeJIbHbIA Wuanason PalluH, Claraloulux CBUT} 
H HX yacTad CMeHa B paspese. I]posxBAIOUMeCH 37eCb JBHKCHHA OTIM4AIHC 
He [JIaBHOCTbIO, a IPepbIBHCTOCTbIO, CKaYKOOOPasHOCThIO, YTO NPOABHJIOCH B Ht 
ycTOHYHBOM XapakKTepe Mpolecca TOppPoHakonenHHA. 

Han6ouee OarompvaATHble TEKTOHHYeCKHe YCJIOBHA AA yrieHakOMJIeHH 
cylilecTBOBavIH B paione KaparaHquucKoro Oaccelina, rye paciouiarasicaA Kpyl 
HbIii BHYTpeHHHM porno. JiBwxKeHHA 3fecb Ob OOee NaBHbIMH HW XapakTe 
pH30BasIMCb OoubieH aMMuTyAOH, vem B 9TO %Ke BpemaA B UnnruscKo-Epmet! 
TayCKOH 30He; Ha 3TO yKa3blBaeT H3MeHeHHe (Pall B OOsee LWHPOKOM Malla30F 
Hv 6oee paBHOMePHOe pPaclipeyeeHve MacTOB B paspese. 

Tpernii THN yBMxKeHHHM HaMeyaeTcH B palione OTKPbITOrO MOpcKOrO 1106 
pexkba, 3yecb MOULHOCTH TpaHCrpecCHBHBIX YacTeH PHTMOB 3HaYHTEbHO OOF 
we, YM MOLLHOCTH HX perpeccHBHbIX uacTeH. Ilostromy MOXHO MpeNOJOKATI 
4TO 9TA OOJIACTb HCHbITbIBaJIa OOsIee 3HAYHTeIbHOe HU WJIMTeIbHOe MorpyKeHHe 
4eM PaCNOJIOXKeHHEI K BOCTOKy OT Hee KaparaHyuHCKHH mporno. 

Takum o6pasoM, B HHKHe- H CpeqHeBH3elickoe Bpema Ha MoujanH Llentpauet 
Horo KasaxcTaHa HaMeTHJIMCb NO KpaHHel Mepe TpH OOwlacTH, pa3JIM4HbIe 
MasleoreorpavuecKHM YCJIOBHAM H P@KHMY TeKTOHHYECKHX JBYWXKeEHHH, a CUE 
fOBaTeJIbHO — MO XapakTepy H MacliTa6y ApeBHero TOpouaKOMVieHHA. 

1. UpesspraiHo MOONJIbHaA 30Ha C IVWIaBHbIMH JBH2KCHHAMH CPaBHHTeJIbH 
6obWOH amnuutTyzb. Ilaneoreorpapuyecku 9TO rty6OKO ByaOUHHcA B CYL’ 
3aJIMB, OOJIACTb MAKCHMaJIbHOrO Pa3BHTHA PeYHbIX BLIHOCOB. XapaKTepHO paz 
BHTHe MHOIFMX CPaBHHTeJIbHO PaBHOMePHO PaclipesevICHHbIX MO paspe3sy MwacTo 
yl, MOULHOCTb H KOJIMYECTBO KOTOPbIX YMeHblUlaeTCA B HallpaBJIeHHH C BC 
cToKa Ha 3allay (KaparaHquucKkul OacceiH, SaBbamoBcKoe, Camapckoe u Ky 
JlaH-YTMeccKoe MecTOpoxTeHHe). 

2. CraOuiu3npoBaHHad OOacTb, OTMYalOWaicA MpepbIBHCTBIMH HMMyJIE 
CaMH JBHKeHHH HeOOMbUION amiuutTyapl. [laneoreorpaduyecku 39TO npHOpex 
Had “YaCTb MOPA C M3pesaHHOH OeperoBoH JIMHMeH, MepMOmMYeCKH OCyliaemMa 
WH 3a00auuBaemaad. M3pectup 3—4 npocaoa yrsucToro apruJisuTa, peyqKo p 
Oounve MwiacTbl yrid (rpyMla MecTOopoxeHHH, PacnouJIOKeHHbIX K CeBepy, Cé 
BepO-BOCTOKy HM CeBepo-3sallaly or KaparaHyuHckoro Gacceiha — Kyy-Uexy 
Bopapt, AkxKap, OxuOacty3 H p.). | 

3. OOsacTb Oonee 3HaYHTebHOTO HM AIHTeMbHOrO NorpyxenusA. Ilaneorec 
rpapuyecku 3TO M€JIKOBOAHOe MOpe C HepacuseHeHHOH GeperoBon muHHel. OC 
J1aCTb NIpeHMylleCTBeHHOrO pa3BHTHA KapOOHAaTHbIX OCaZKOB. YFOJIbHbIe Macti 
oTcytcTByioT (TeHu3cKana Biaquna). 

HameTuBulaaica B HWKHE-H CpesqHeBHselickoe Bpema WudbepenunaluA MIC 
Way OCaKOHAaKONJeHHA NOMyuMa CBOe JabHeHlee pasBUTHe B CpeHeM 
BepXHeM KapOoue. 


Jla6opatopuax reonorum yraa Tlocrynuno 
AkajlemaH HayK CCCP 10 VII 1959 
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Jloknxann Akanemun HaykK CCCP 
1960. Tom 130, M5 


PEOJOrHA 


r. NM. TAMPA3AH 


CTPYKTYPHAA CXEMA ANMUIEPOHCKOLO NOJIYOCTPOBA 
M MIPHJIETAFOWIMX PAMOHOB KACNHHMCKOrFO MOPS 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoesim 22 X 1959) 


IIpopezenuble B CaMoe NocJieqHee BPeMA MHOFOUNCJIeHHBIe reomoropasBelou- 
Je (B OCO6eHHOCTH MpOBOAKa OrpOMHOrO KOVIMYeCTBA PyOOKUX H CBepxrvly6o- 
1X CKBa@.KHH, B TOM 4HCJle B lpeseax MOpsA) u reodusuyeckue (B OcobeHHOCTH 
MCMOPa3BeLOUHbIe) PaOOTbl MO3BOIAIOT BCeECTOPOHHE MOOHTH K BbIACHEHHIO 
HOBHBIX CTPYKTYPHbIX 30H AnlWepoucKol oOmacTu (MouyocTpoBa uM apxuiie- 
iva) WH paHOHMPOBaHHtO STOH TeppHTOPHH, ABJIAIOWLEMyCH BaKHbIM Y3JIOBbIM 
JHKTOM JIA BbIACHeCHHA HCTOPHH TeosOrHyecKoro pa3sBUTHA OHO U3 O6Ma- 
eH aJIbMuMCKOH reOCHHKJIMHAaJIbHOH OOsacTu. Jlo NocmeqHero BpeMeHH UcCsIe- 
Baten * ((1-%, *, °) w ap.) pacnomaramM jaHHEIMu Mo reomoruu Antlepou- 
coro HoJlyoctposa (H To Ha rulyOuHy o6plmHO 1—3 kM, peKo OoubUle) u HeKO- 
PLIX IIpHJleraroulHX MvowlaqeH (B OCHOBHOM ocTpoBa Aptema, )Kustoi, Hed- 
jHbie Kamuu, 6anok AnutepoucKaa u Lhtoprona). Hopelittue qanupie MOsBOALOT 
<MIOUMTh B HCCJIeOBaHHe 3HaUHMTeJIbHbIe palionbt Kacnuiickoro Mops HU OXBa- 
iTb reosloruuecKve OOpa30BaHHA Ha 3HaUHTesbHy!O ray6uHy (yo 5—10 xm, 
cTaMu u Oovtee). 

Kak BuyHo u3 prc. |, B Mpemenax NorpyxeHua Bomputoro KaspKa3a orTuet- 
{BO IIPOTAMBalOTCA K 1OFO-BOCTOKY [Ba AHTHKJHHOPUA WIN AHTHKIMHaJIbHBIe 
abt (Cepepo-Aniuepouckul (CAA) u Llenrpanbuo-Anmepouckuh (IAA) autu- 
IMHOPHH) HM [Ba CHHKJIMHOPHA HIM CHHKJIMHAJIbHbIe JelpeccHoHHble 30HbI (Ce- 
po-AmiutepoucKkuit (CAC) u }Oxuo-Anueponckuit (OAC) cunkaunopun); Kpo- 
> Toro, oT LlentpambHo-AnuiepoHCKoro aHTHKJIMHOPUA OTBETBJIAeTCA K 1OFo- 
ro-BocToky WMatTpbmau-MakapoBcKad AHTHKJIMHaJIbHaA 30Ha. 

PaccMoTpuM 93TH CTPYKTYPHO-TeKTOHHYeCKHe 30HBI. 

Llentpambuo-AnulepoHCKHH aHTHKJMHOpHH MpeycTaBdaer ruiaBHelillee pe- 
IOHaJIbHOe CTPYKTypHoe MoqHATHe ** paccmaTpuBaemol TeppuTopuH. B mpeye- 
ix Anuleponckoro nosyoctposa [AA mporarnpaercs OT ero CeBepo-3alaqHon 
CTH K BOCTOKY B Bue ABYX WIMPOTHO OPHeHTHPOBaHHbIX AHTHKJIMHAaJIbHbIX 
HH: ceBepHol (JKopaT-bysoBnuuckoli) u 1oxKHOM (Keyeagar-Ca6ynunuckon). 
akad U3 STHX 30H OCOMKHeHA CepHel MpHMepHO WIMpOTHO OPHeEHTHPOBaHHbIX 
i3pLIBOB ***, 


* Beufy KpaTKOCTH W310%KCHHA MbI HE OCTAHaBMBaeMCH Ha MMECIOWMXCA NpeCTaBMeHHAax 
TEKTOHHYCCKOM palionnpoBanuu AmumepoucKoH oOmacTH. Hamu HCHOb3OBaHbI Pe3y/bTATHI 
yOokoro 6ypexusa, reotbusuueckux paOoT (B OCOGeHHOCTH celicMopasBeOUHBIX), OaTHMeTpH- 
CKUX HCCHeOBaHHli u Lp. [lo sTHM WaHHEIM CocTaByeHa KapTa (pu. 1). 

** [leutpambHo-ANMMepOnCKHit aHTHKJIMHOpHii OXBaTbIBAeT AHTHKMHAIbHBIC CKAaQKH: 
Mrautckyo, JiKopatckyio, HopxaHuuckylo, @MatTpmManuckyio, Capanucxyio, Keuyengar-Buna- 
WMucKy1o, BastaxaHo-CaOynun-Pamanuuckyio, KropfaxaHckyio, Mautaruucky1o, By3oBHuE- 
yio, Aptemosckyio, Kamueii 'puropexxko, octposos KunoH u Hedpranpie Kamuu, 28 anpena, 
(MepoucKoro nopora (26 Baxunckux Komuccapos) u Jp. 

*** JOxKHad 30HA OCOKHeHA CepHeli paspHIBOB, Mpoxosamux uepes Kevengar-bunaragun- 
yio, Banaxano-Ca6yHun-Pamanunckylo H Kasuuckyto (cepepHas yacTb) CKlaKH. CepepHaa 
HOBHAA 30Ha OCMOmHeHa (7) CepHel paspbIBOB, MPOTAIMBalOuIMXCA Hepes Jixopat-Hosxannu- 
yio, DaTbManucKyro, Kiopqaxanckyn, MaultarHucKyi0, By3o0pnuuckyio, ApTeMoBCcKy10 CKaql- 
uM cKlanku Kamuei Ipuropenko, octposos )Kusoi u Hedranpie Kamuu, 28 anpesa nu Jamee 
‘ero Ha paccTosuuu cBpilue 140 KM). Ota KpyMHad 30Ha Pa3JIOMOB MpOTATHBACTCH, Ky1HC000- 
3HO pacnoularasch, H K 3anafy oT AnulepOHCKOro MouyOcTpoBa, MpocTHpaAach IPUMEp HO BOH3H 
imbMuiM, cepepHee Iemaxu, H MposommKaAch Matee Ha 3aman. 
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K cepepy ot JAA pacnosaraetca, MapasuiebHO emy, Cepepo-AmilepoHckn! 
CHHKJMHOpHH, Npoxomsulu ceBepHee AnWepoHcKoro nosyOcTpoBa H ocTpamy 
Aptema, Kuno n Hepbransie Kamu vu oxBatpiBaiouluit Ha 3allaye yalllecOpas 
HBIe MysbyEt (IIupmiaru-CoperaOanckyto, Kanara-Busnbrunckyw, 0. Onacuas) 


SIS PTA 
Ko. YpyHocS)o. Kunoh Pes! 
Ns ee) 


, o-Ba Hebranpie 
sak ge Kpniie 


We EO 


\ 4 id 47 


e 


Seat else 
: 


~~~ ~~XVill 


Puc. 1. CxemMatuyueckaa TeKTOHHYeCKan KapTa AnweponcKoro NosyocTpoBa H Mpusneraiourux pationc 
Mops. OCHOBHBE CTPYKTYPHO-TEKTOHHUECCKHE 3OH BI CAA — Ceeepo-Anm 
POHCKHIi aHTHKAUHOPHA (ceBepHoe OOpamMseHHe MOOHJIbHOH 30HBI KacnulicKoro nepewefika); CAC [6 
Bepo-AnwepoucKuii cuHKMHOpH; JAA — Llentpanbno-AnwepoucKkHi aHTHKIHHOpHH; A. AC —}OxH 
AnuepoucKHli CHHKHHOPHA HAM AenpeccHoHHad 30Ha; OM A — MatbMan-MakaposckKas aHfHKMHaMI 
Hav 30Ha; KLU/JA — Koyn-UlaOangarckaad aHTHKJMHabHaA 30HAa. IT — OCH AHTUKJHHANBHBIX CKsay 
(mo ZaHHbIM 6ypeHHA Us reomorMueckoH cbemKu); IJ — ocu norpe6enHbix AHTH KH HaJIBHBIX cKNafic, 
(No AanHpm 6ypenua); TIT — ocw anTuKmuHaJbHbIx cks1aOK (no AaHHbIM ceHcmopa3BeyKu); TV — oc 
NOrpeGeHHbIX AHTHKAHHANbHBIX CKMaZOK (NO TaHHbIM celicmopaspegku); V — aHTHKJIHHaJIbHBIe neperu6 
© H€BbIACHEHHOM OPHEHTHPOBKOH oOceH NMOAHATHH (NO MaHHbIM ceicmMopasBeyKu); VJ — ocu BaxuHefimn 
CHHKJHHaneli WH Myaby (B OCHOBHOM M0 JaHHbIM celicmopaeBemKku); VIT — OCH aHTHKIHHAIbHDIX NORHATH 
(on qaHHbiu GatHmetpuu); VITI — ocu CHHKAMHAaMbHBIX Wenpeccuh (no Maunbim OatTumetpuu); TX — oc 
AHTHKAWHAbHbIX NOLHATHH (Q) MW CHHKIMHAJbHbIX MporHO6os (6) (BHIMeENeCHHBIX PaHee NO WanHbim OaTume’ 
PH HW 6e3 4x yYeTa BNOCMeACTBUH BHOBb OTKPbITbIX, a MO CYLLeECTBY NOATBEPXACHHbIX CeHicMOpa3BEAKO) 
B Chepy KOTOPOH OKa3bIBaMHCb BOBJCYCHHbBIMH HW MOUlAaMH PacnpocTpaHeHHA 3STHX CTpyKTyp); X — a} 
THKNHHANbHbIE CKNAAKH HAM MpomomKeHHA (MOrpyxKeHHA) OCeH CKaMOK, KOTOPbIC MO2#KHO HaMeTH] 
B OTHOIWEHHH PayOOKO 3aneraloulHX FOpH3OHTOB (S—10 KM) (NO AaHHbIM CeicMopa3BeyKu); XI — ocy 
CHHKJHHAJbHbIX NMPOrHOOB NO OTORKeHHAM, SaleraloulHM Ha TayOune 5 — 10 KM u Oomee (nO ZaHHbI 
cel>MopasBexku) (cTpeiKa MOKa3bIBaeT HaMpaBJCHHE OTYETAMBO BbIABJICHHOTO BO3TbIMaHHA ralyOHHHC 
cTpyktTyphl); XII — twro-BocTrouvnoe npososKenHe Txxelipaykeumecckoi Menpecchu (no ZaHHpim ceficm 
pa3BeAKu), ABMAIOULEECA ECTECTBEHHDbIM OrpaHHyuenHem AnwepoucKOH OOnacTH (NOsyOCrpoB uw apxunena: 
¢ oro-sanana; XIJJ — 30nbl HapyweHut (no RanHbIM OypeHusA), a TAaK%KEe SOHDI HAPYIWEHHA UH MpezM 
aarcaemble SOHbI HapyWenui (mo aHHbImM celcmMopasBeqKu); XIV — 30HbI Ppa3PbIBOB, KOTOPLIe MOXKE 
BolfeUTb (Ha OCHOBE HHTEPMpeTauMA AawHbIX reonoruH u celicmopasBeAKu); XV — lOxHO-AnteponcKaHl 
mayieoreH-HeoreHoBbI CTpyKTypHbIh ycryn; XVI — BakuuncKkuh pan; XVII — mopckue rpasespie By. 
Kanbl; XVIII — ycryn wa Que Mops (nO-BHXMMOMy, eHYMalMOHHO-paspbiBHOrO renesuca). A HT] 
KIHHANbHDe CKMaQKU. Hacyme: J — Cymrautckan, 2 — [oxopatckaa, 8 — HoBxauuHcka! 
4 — Capaunckaan, 5 — DatTbMannckasn, 6 — KupmMakuuckaa, 7 — Kiopgaxanckas, 8 — Mauitaruucka) 
9 — BysosHuncKkad, 10 — Kanunckaa, 1/1 — 3pIpHHcKkaa, 1/2 — Kapauyxyp-3pixckan, /3 — Cypi 
xauckan, /4 — rayOunuaa ToycaucKkan cKnagKa, 15 — Banaxano-Ca6ynuu-Pamanuuckaa, 16 — Buni 
TaquucKaa, /7 — Keuanmarckaa, 18 — Cynytenuuckan, 1/9 — Tetitanuuckaa cKayKas 20 — Koyuckas 
21 — BropocreneHHaad CKaqKa K tory oT Koyxcko cknagqku, 22 — MWlaOangarckan, 23 — AtamKuyy 
ckanh, 24 — Bu6usiiOarckaa, 25 — JlokOaTaucKaa, 26 — Ilyra-KywxanuncKkaan, 27 — Kepres- Kpi3b. 
TenuucKaa, 28 — Kapamarckaa, 29 — Cappinua-ltonb6axtckan, 30 — Wourapcxaa, 31— Kapasii6atcKa: 
Ha mope: 32 — Kamuu [sa Opara, 33 — Banka Anuepouckan, 384 — rny6unHaa CKnagqKa K ceBepy ¢ 
Bauku Anmepouckoi, 35 — Banka Lhiopiona, 36 — MapgaksaucKas, 37 — Banka Jlappuna, 38 — C 


BepoapTemoscKad, 389 — IOxHOapTemoBcKaa, 40 — Tioprauckaa, 41 — Banka AxHZpHescKoro, 42 - 
riyOuHHaA Manoannpuepckan cKagqKa, 43 — Kamuu Ipuropeuko, 44 — o. PKunou, 45 — lOmuuna: 
46 — Tpsx3epaa conka, 47 — Hedtanpie Kamun, 48 — 28 anpena, 49 — Anwepouckoro nopora (26 B; 


KHHCKHX Komuccapos), 50 — riyOHHHad CKMaqKa Ha 1Ox*KHOM KDPble CKMaqKU AnmepoucKoro nopor: 

51 —o. Vecuanpiit, 52 — Banka Makaposa, 53 — Ulaxopo mope, 54, 55, £6 u &7 — CTPyKTypE 

BbINeMeHHbIe 10 RAaHHBIM OATHMETPHH, HO elle He CTABLUNe OObCKTOM HH OMHOTO M3 BUOB reonoro-reog) 

suyecKUX HCCeqoBaHuli, 58 — cKnaqKa Ha ceBepHom OopTy AnmepoucKoli MoOusIbHOL 3OHBI (ceBepHH 
6opt Kacmulickoro mepemerlKa) 


a Ha BOCTOKe Yepe3s OaTHMeTpuyecKN OYeEpHnBaemyW Ui CelicMOpasBeNKOii MO) 
TBEPKeHHylo LellpeccHoHHytO sony. B mpenenax CAC mectamu pacnonar: 
fOTCA @HTUKJIMHAIbHBIe CKaXKH, MMeIOUHe MpHMepHO MepHMOHabHyW HA 
OuIM3Ky!0 K Hell OPHEHTHpOBKy H MpecTaBAioMe yyacTKH ToMepeyHEIx cx 
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jmeHeHu Cepepo-AnimepoucKoro (CAA) u [lentpambHo-Anwepouckoro (I[AA) 
HTH K JIM HOP eB. 

K cepepy ot CAC pacnonaraetca Cepepo-Anuiepoucknii aHTHKJIMHOpHH, 
IPOTATHBAIOUHHCA Yepes KYJHCOOOpasHO paciosO*KeHHble APyr OTHOCHTe/IbHO 
\pyla aHTHKJHHaIbHbIe NoAHATHA Kamuel J[pa Opata, Ganok Anwwepouckaa, 
Jropiona u Anjpnesckoro v Ha BocToKe YAJIMHEHHbIM Bal, HAMeYeHHbIN OaTu- 
f€TPHYeCKH H HbIHE YCTAHOBJIEHHbIN CeHCMOpa3BeZKOH B KaveCTBe AHTUKJIMHaJIb- 
i0ro MOLHATHA. 

Cesepo-Anmepouckuli aHTHKAMHOpH ocnOKHeEH KpynHol 30HO! (mpoxo- 
jue y Kusia3HHCKOM KOCbI) TEKTOHHYeCKHX PaspbIBOB, ABMAIOWelica NpoLos- 
KeHHeEM FPpOMAQHOH CHCTeMbI BHPralHOHHbIX KPYMHbIX pa3OMOB, MpoxoLAWLAx 
s0JIb 1OXKHOFO OFPaHHYeHHA WeHTPaybHOrO NogxHATHA I naByoro KapKka3cKoro 
speOTa Ha paccTosHuN oKoO 1000 Km (HagBur KpucTamyecKoro appa Tvap- 
q0Oro xpeOTa Ha IVIMHHCTHIe CNaHUbI sefiaca (°)). 

B yampassenun K tory oT Lentpanbuo-Anweponckoro aHTHuKJIMHOpHA pac- 
lolaraeTcaA NenpeccvoHHas 30Ha — FOxwkHo-Anuieponckui acHMMeTpHUHbI CHH- 
cmMHOpHH (OAC), toxKHOe KpbIIO KOTOPOrO BbIpaxKeHO HEOTYETMIHBO UH OCJIOK- 
i@HO CKJaluaTOCTbW. 

lOxuo-Aniepouckas JlempeccuA oclo%KHAeTCA MOUTH DMaroHasbHOl K Heli 
DaTbMau-MakapoBckol aHTHKJIMHasIbHOM 30HO!. 


Tlocrynn10 
21 X 1959 


UWAHTHPOBAHHAA JIMTEPATYPA 


1C.M. Anpecos, Asep6. Hepr. xo3., Ne 10 (1926). 2? 0. B. Tony6aTtuuw 
KoB, Asep6, Hepr. xo3., Ne 2 (1933). %B. A. Fopun, Hss. AH Asep6CCP, Ne 9 
(1945). 4H. M. ly6xKuH, Textoxnxka toro-soctounoi yacta KapKka3a B cBA3H C HetpTe- 
HOCHOCTbIO 9TOH OOnacTH, 1934. °& K. H. agwgdeunroapbu, Teoncrnyeckui ouepK 
Kapka3a, May. AH ApmCCP, 1959. 6H. H. Totanos, Anwepoucxaa nepTenocuas 
o6nactb, M3g. AH Asep6CCP, 1954. °’YF.T.Tampa3san, JAH, 118, Ne 4 (1958). 
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Jloxnage AkayeMun HayK cccP 
1960. Tom 130, Ne 5 


ITET POF PA®H #1 


Akxayemuk AH TypkmCCP M. I. METPOB 
NEPBHYHbIE JOJIOBBIE MECKM MYCTHIHb WEHTPAJIBHOM A3HH! 


B moceqHve JeCATHeTHA HHTepec K H3YYeCHHIO 3OJIOBbIX MeCKOB IyCTbIH 
HW MoulytycTbiHb AgHaTcKOro MaTepHKa CHJIbHO BO3POC B CBA3H C WIMPpOKHMU 
MePOIIPHATHAMH MO OCBOCHHIO HPHPOAHBIX OoraTcTB NyCTHIHHOM WM NOJynycTBIH-| 
HoH 30HpI A3un. 

Kak v3BeCTHO, B MyCTBIHAX H MomynyctTeHax Llentpanbuow u Cpeqnett Asun 
SO0JIOBbIe — HOBHXKHbIe WH 3apocliive — MeCKH HMMeIOT O4eHb IIMpoKoe pacipo- 
cTpanenue. B page palioHoB Mo{BUXKHbIe N€CKH HaHOCAT HAPOMHOMY XO3AHCTBY 
CHJIbHbIM Bpe, 3aCbillad CeJIbCKOXO3AHCTBeHHbI€ YrObA, WIOCCeHHbIe H *KeJe3-| 
HbIe JOPOrH, AppwrallHOHHble KaHaJIbl, TEXHHYeCKHe COOPyXeHHA WH HaCeJICHHBIE! 
NYHKTbI. B cBA3H C 3THM H3yYYeHHe BOMpOCcoB MpoucxXo*KeHwA UW KMaccupuka- 
WM 3OJIOBbIX MeCKOB, MX BellleCTBEHHOFO COCTaBa, 3AKOHOMePHOCTeH [BH XKeHHA: 
HW HaKOMJIeHHA NpelcTaBsAeT He TOMbKO TeOpeTHYeCKHH, HO H MpakTHuecKH) 
UHTepec. ITO OOcCTOATeNbCTBO NOGyAHMO HEKOTOPLIX UCCIeLOBaTeseH yeJIMTb!) 
oco60e BHHMaHHe H3y4eHHIO 3OJIOBbIX MeCKOB MYCTbIHb C STHX TOUeK 3PeHHA 
(@-*) 4 ap.) | 

B pe3ybTaTe HaKOMieH OoraTpiii MaTepHadl, MO3BONAIOULMH aTb NocTaToy-' 
HO Je€TaJIbHY!O XapaKTePHCTHKY 3OJIOBbIX MeCKOB a3HaTCKHX IyCTbIHb, O6pa3o-' 
BaBIUMXCA MpH pa3sBeBaHHH OCaOUHbIX NOpok — NecuaHHKOB OvVeTBeEPTHYHOrO! 
BOS3pPacTa, PbIXJIbIX MeCUaHbIX AJIJIOBHAJIbHbIX H MIPOJOBMAaJIbHbIX YeETBEPTHUHBIX 
H COBPeMeCHHBIX HAHOCOB. 

Oco6eHHO JeTaIbHO H3y4eHbI 3OJIOBbIe MecKH MocJieqHero THMa uv caGee — 
NeCKH, BOSHHKUIMe B pe3yJIbTaTe Pa3BeBaHHA MecuaHHKOB pa3JIMYHOrO BO3pa-. 
cTa MW reHesnca. | 

Hapsajy c 9THM B JIMTepaType COBCeM HeT JaHHbIX 06 Z0JIOBbIX MecKax, OOpa- 
30BaBIUHXCA BCJIEACTBHe BbIBETPHBaHHA H ZOOBOH NMepepa6oTKH MpomyKTOB'! 
paspyWieHHA MeTaMopduyecKHx Nopoy. Take necKH MOXKHO Ha3BaTb MepBHy-: 
HBIMH SOJIOBbIMH TMeCKaMH, B OTJIMYMe OT Z9OJIOBbIX MeCKOB, OOpa30BaBUIHXCA B: 
pe3yJIbTaTe paspyWleHHH NecuaHHKOB HJM aJJIIOBMaJIbHbIX TOJIIL, T. €. OCamoy- 
HbIX TOpo BTOPH4YHOrO MpOMCXOKMeHHA; HX CelyeT Ha3bIBATb BTOPHUHbIMU 
3OJIOBbIMH MecKaMH. | 

CooTHOUleHve MepBHUHIX H BTOPHYHBIX SOJOBbIX IeCKOB MOXKET OBIT Mpen- 
cTaBJIeHO CX€MaTHYeCKH B TaKOM BHJe: 


Ileppuunpie SOJIOBLIE TIECKH 


{ 4 
Mopckhe mecku Il pomopuabHbie HK 
j \ WeNIOBHAJIbHbIe NeCKH 
Peunple H O3epHble mecKkH 
1 


— BropHunple 20n0pble nmecKH <— 


Kak y2Ke OTMeyasiocb, XapaKTepHCTHKe BellleCTBeHHOro CocTaBa MepBMYHBIX 
30JIOBbIX Me€CKOB HW yCJIOBHM UX OOpa3s0BaHHA B JIMTepaType yeuIeHO OYeHb MaJIO 
BHAMaHHA. ITO MOMKHO OODACHHTb CPaBHUTebHO PeqKOH BCTPeuaemocThIO Ta- 
KMX TNleCKOB B MycTplnax Asuu. 
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Jlerom 1958 r., Bo Bpema paOoT B cocraBe mecuanoro orpaga Luuxaii-lanp- 
/ACKOM KOMIMJIeKCHOH skcnequuuH Akagemun uwayK KHP, mue ygamnocb no- 
THTb B LentpambHol A3suu nyctHto Beiitianb u oOHapy2KUTb Tam HeOouIb- 
we CKOMJIGHHA MepBHYHbIX JOJIOBLIX IMeCKOB. 

CorjiacHo HOBeHIIHM reoJlorHuecKHM AaHHbIM, Beitwianb ciiomKeH MeTaMop- 
HYeCKHMH MOpOaMu, 3aHHMalOWIHMH Oovlee NOJIOBMHEI BCel ero TeppHTOpUH. 
HH MpeqcTaBJieHbI KaJIleOHCKHMH HM BapHCCKHMA FpaHvTaMH, OPTOKJIa30BbIMH 

amMvuOo/OBLIMH THelicaMH, TpaHaTOBO-OMOTHTOBLIMH CaHIaMH C TOHKOCJIO- 
cTLIMH MpaMopaMu Hu Ap. OcalouHble Noposb — oT cuulypHiickux canes u 
oCUaHHKOB JO TPeTHUHBIX MeCYaHHKOB, KOHTJIOMepaTOB HM rJIMH — HIpalor BTO- 
OCTeMeHHYIO PpOsb. Beixogbl STHX Nopom OOpasytoT HU3KOFOPbA C OTHOCHTEMJIb- 
OM BbICOTOH B HeCKOJIbKO J[eCATKOB, pexKe coTeH MeTpos. Huskoropbs mper- 
faBJICHbI JIMHHbIMH, JO HeCKOJIbKHX JleCATKOB KHJIOMeTPOB, XpeOTaMH, BBI- 
AHYTbIMH IIPe€HMYULeECTBeEHHO WHPOTHO HIM Cc CeBepo-3alaya Ha 1OFro-BOCTOK. 
HOra %Ke OHH OOpasywT CJIOKHbIe y3MbI 6e3 KaKOFO-u60 rocnoscTBy1OUlero 
alipaBienua. Uacto xpeOTbl CMeHAIOTCH MeJIKOCOMOUHHKOM. 

UerBepTuuHble pbiXJlolecuaHble W raylegHble HaHOCbI 3aNlOHAIOT MeXKrOpHEIe 
sipeccuu BHyTpH Beliwiaua u oOpa3yioT nepudepuyeckyto Nosropuyo paBunny. 

OcHOBHBIMH THMaMM MycTHHb BeviiiaHa ABJIAIOTCA KAMeHHCTO-ILCOHHCTHIe 
aleuHble WIM roOu. Ilecuanpie MycTbIHH 3aHMMAaIOT CpaBHUTeJIbHO HeOOVIbLIy10 
Noualb Ha CceBepo-BocToKe Beiiulana. B apyrux palonax BcTpeyaloTca mpe- 
MYIeCTBeEHHO MeJIKHe MIATHA NeCuaHbIX CKOMVJeHHH. 

Ileppuuubie 9010BbIe MecKH oOOpa3yroTtca B LlentpambHoi A3nuu B HaCTOS- 
lee BPeMA B pesy/IbTaTe (u3H4eCKOrO BbIBETPHBAHHA YKA3aHHbIX BbILLe MeTa- 
Op@uyeckHx Mopog B yCJIOBHAX OWeHb CyXoro HW XKapKoro KJIMMaTa. OTOT Mpo- 
ecc MMeeT 3/[eCb WIMpoKoe paciipocTpaneuue. 

IlepBu4ubie 2010Bble Mecku BCTpeuaroTca B MycTbIHe beliltianb B Bue He- 
OJIDIUMX CKOMIeCHHM B BETPOBOH TeHH, CpeqW COMOK MeTaMop@uyecKkuX Nopon. 
HM OTKJIAXbIBaIOTCH B HeMocpecTBeHHOH OWM30CTH OT MecTa pa3pyllleHua 
peBHUX KOPeHHbIX NOpow, OObIMHO MpeACTaBAeHHbIX KPHCTaJJIMYeCKHMH WJM 
CaOUHbIMH ToOuWaMH. I panysioMeTpHuecKHH cocTaB UX XapaKTepH3yeTcA Ha- 
HYHeM IIPHMepHO B OMHHAKOBOM KOJIMYECTBE YaCTHIL pa3sMYHOTO AMaMeTpa — 
tT rpyOo3epHHCTHIX JO MbIeBaTbIxX. CTremeHb OKaTaHHOCTH OWeHb caban — 
peoOlalaioT cma6ooKaTaHHble WIM OCTPOYrOJIbHbIe YaCTHILBI. 

Jia TpuMepa npuBely onucaHHe ZByX OOpa3oB NecKoB, COOpaHHbIX MHO!O 

3alaqHol WM 1OxwKHOH yacTu MycTHIHU Bettuianb (o6pa3zunr NeNe 53 u 57). 

O6pas3zen Ne 53. Donoppit nepBwuHpii mecok nycTHHH Beltwianb. He- 
OJIbIUOe CKOMMeHHe ZO/OBbIX MeCKOB B BeTPOBOM TeHH Ha CKAJIMCTOM CKJIOHE 
pe COMOK MeTamopduyeckux Mopog. lOro-BocTouHad oKpanHa nycTpinn Beit- 
iaHb, B 50 KM K ceBepo-BocTokKy oT r. []3uHTa. 

Cna6oqudbpepenttupoBanHbl MOsOZ0H Z00BbIli MecoK, OOpasoBaBUniica B 
e3yIbTaTe (pH3H4eCKOrO BHIBETPHBaHUA KOPeHHbIX MeTaMOpduyecKHX MOpog. 
HW COCTaBJIeH BCeMH (bpakIl“AMH — OT KpyMHOrO MecKa AO MbIVIM, KOJIMYECTBO 
eTOpolt HaH6ostee BbIcoKoe (43,4% — cm. Tab. 1). 

Ta6auma 1 


I panysomerpuyeckHii cocTaB MepBHY4HbIX 9OJOBbIX MecKOB u3 NycTHIHH beliwan, 
LlentpambHaa A3ua (B mpoleHtax) 


@pakuwHH A au 
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53 | ¥Oro-pocrounan oKpanHa 

Benmana i Za 7.7 | 46,0 | 15,0 1} 413,5 | 43,4 | 0,73 3,6 
57 | Llentpampupiit Betimann 16,1 | 19,2} 18,0] 3,8] 0,6] 42,3 | 3,95 | 7,6 


TloppittienHoe coyepkanve yactu Mexee 0,01 MM MoxKHO OObACHHTS c1a6bIM 
BBIHOCOM IIbIIH BETPOM M3 CIOXKHOFO MeJKOCOMOYHOrO pesbewpa. Kak noka3aJI¥ 
HaOwIOeHHA B Nove, Qua Betiiiana xXapaKTepHO 3HaYHTeJIbHOe KOJINNECTB 
IIbIJIM, HaBeAHHOH MexKly CKaJlaMH HJIH MexKLy KpyNHbIMA KaMHAMH. BprHoc 
MeJIKO3eCMa BOJHbIMM MoTOKaMH TakxKe HeT OYeHb C1aO0, Tak Kak OCA{KOB 
poctouHom Belitiane BbinajaeT oveHb Maso — oKosIO 40 MM. 

Jlerkaa dpakuusa (0,25—0,01 mm) B OCHOBHOM Macce COCTOMT H3 KBaplla 
(66,5%) HW MoseBbIx wnatToB (25,5%). XapaKkTepHO MOBbIWWeHHOe KOJIMYECTBO 

GecliBeTHOH cumogbI (4% — cM. Tabu. 2): 

Ta6nuna 2 Taxenaa dpakuua (0,25—0,01 mm) 

MunepaubHetii cocTaB MepBHUHbIX 30/OBBIX He HMeeT KaKOFO-JIHO0 OCO6O BbIJeJAIO- 
neckos nycTetHH Befimanp (lentpampuan  UWleroca MuHepasa. Ee cocTaB JOBOJIb- 
A3u8) HO Mectp. Bowbile Bcero coyepxKHTCH 

PyAHbIX MuHepasoB (40%); cpenH HAX 

Conepxanue, % rlaBHOe MeCTO IIpHHaJIeKUT MarHeTHTY 
WH HJIbMeHHTY, MeHbIUad YacTb NpescTaBy 
Oop. Nr 53) O6p. M47 Heya GypbIMH OKHC/IaMM MW PHD pookuncsa 
MH >Kevle3a WH JIeiKOKCeHOM. Btopce Me: 


Jlerkan @pakuua CTO (HO CpaBHHTeJIbHO B HeOOVIbLLIOM KO: 
Keapu, 66,5 68,0 JiM4ecTBe) 3aHHMaeT PpOroBan OOMAaHKé 
Tlonespie winatsi 25,5 23,0 (20,5%). OiugoTa cpaBHHTeJIbHO MaQJIC 
Mycosut 4,0 aa (17%). Bmecte c TeM, XapaKTepHO BBICO- 
nek vere 1,0 5,0 Koe coflep»KanHe mupokceHos (17,5 %). 
O6nomKu Kpemuu- Cpe KOTOPBIX MOHOKJIMHHbIe MHPOKCce- 
CTLIX MOpos 3,0 4,0— bl 3aHumatoT 16%. O6mnh mpoLeHt 
Taxkenas bpaxunsa TaxKeoH dpakuuu 1,73%. ; 
Pyyzupie Matepnantt {| 40,0 47,9 O Op a3ei Ne 57. QouoBpiit nep: 
Paranda) cGiaana 20.5 515 BHUHbIM MeCOK W3 XOJIMHKa-KOCbI Hé 
Qnupor 47,0 35,5 Kpaio cyxoH fomuupt. Ilyctpina Bei. 
fee He ot WlaHb, B 80 KM K ceBepy oT r. AHbCH. 
Buta 1°0 1'0 Cua6o OTCOPTHPOBaHHbEIi nepBMYHBIE 
Chen 0'5 475 30JIOBLIM CHJIbHO MbIJIeBaTbI MecoK 
Tlupoxcex 17,0 3,0 oOpa30BaBlINlicA B pe3sybTaTe (u3snye: 


CKOrO BbIBeETPHBaHHA KOPeCHHbIX MeTa 
Jn MOp@uyecKuX Nopox, wacTHYHO Nepeor 
JOXKCHHIH BPCMCHHbIMH BOJHBIMH MOTCKaMH VM BHOBb NepeBesHHbIM. On copep 
HUT BCe (pakuHM TPHMepHO B OJMHAKOBOM KOJIMYeCTBe, KPOMe MbIJIeBaTbID 
yacTHi, (mMeHee 0,01 mm), KoToppix oyveHb muHoro (42,3%— em. Ta6n. 1). | 
TlospitienHoe ColepKaHue MbieBaTbIX YaCTHIL B STOM OOpasile CODACHAeTES 
HaKOMNJICHHeEM MeJIKO3€Ma OKOJIO KyCcTa, 34 KOTOPbIM COpas0BaJICA XOJIMHK-KOCé 
B pe3yJibTaTe OCNaOJeHUA CKOpPOCTH BeTpa. SBMeHve STO WupoKO pacnpocTpa 
HeHO B MycTbIHAX Llentpanbuol u Cpequeii A3snu. Ono mpuBoxuT, KaK 9TO 1 
cBoe Bpema Oblio ykasano B. A. OOpyuesnm (?), K O6pa3s0BaHHIO He TOJIbKC 
XOJIMHKOB-KOC, HO HM OoJlee MOCTOAHHEIX (OPM pebeda MycTHHb — Ky4eBbI? 
TI@CKOB. 

Jlerkan cpakyua (0,25—0,01 mm) B Gombe uacrH cocTOHT H3 KBaplié 
(68%), 3epHa KOTOpOrO yrioBaTO-OKpPyTJeHHbIe, YMCTEIe WIM C TOHKAMM Mbivie 
BHHBIMH BKJOVeHHAMH. Iloneppie mimatel 3aHuMatoT 23%; on MpemcTaBseHE 
yr JIOBaTO-OKPYyIJICHHbIMH CO CrlaxKeHHbIMH yrJiaMM 3epHaMM KaJIHeBbIX HM KHC 
JIbIX NOJI€BbIX INMaTOB HW, pee, cpeqHuX NMarvoKsma30B (Ta6u. 2). 

Taxkenaa dpakunsa (0,25—0,01 mm) xapakrTepu3yeTca MoBBIeHHBIM, 1c 
cpaBHeHHl0 Cc oOpasiiom Ne 53, KouMmuecTBOM pyfHbIX MHHepanoB (47,4%) 1 
anugota (35,5%). Cpequ py2HblxX MHHepasoB OCHOBHOe ecto TIpwnayiexku 
MarHeTHTY H HJIbMeHHTY, 3aTeM OypbIM OKHCaM M THApOOKNCaM *Kesnesa 
MeHKOKCeH BCTpeyaeTca pee. Porosolt oOmaHku Maso (5,5%), rpanata Tox 
(3%). Mano Takxe, No cpaBHennio c o6pasnom Ne 53, MOHOKJIMHHBIX mupokece 
HoB (3,5%). OOuu npowenT Taxenol bpakuuu 3,95%. : 

_ [panysiometpwueckui w MHHepasbubili cocTaB NepBAUHEIX S0J0BbIX HMecKo! 
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eHaHA MpelcTaBsAeT OcOObI HHTepec. DTo caMple MOJIOMbIe Mecuanbie o6pa- 
OBaHHA WeHTPa/IbHOa3HaTCKHX MyCTbIHb — HX POPMUNPOBaHHe MPOUCXOANT Ha 
[aulX Tla3aX. ITO TOT HCXOAHbI MaTepHas, 43 KOTOPOrO BMocsencTBHH (pop- 
(MPY!OTCA TOJIULH O3CPHbIX H AJIOBHAIbHbIX OTJIOKeHHUM, a TakKxKe [peBHHX 
OOBbIX NecKoB. IlpHHuMasd MoKa3aTemM OMUCaHHbIX OOpa3iloB MepBHYHbIx 
IeCKOB 3a HCXOAHbIC, MOXKHO OyeT TemaTb BMOCMeEACTBHH BbIBOZbI 06 U3MeHe- 
[MH MHHepaJIbHOrO HM rpaHyJIOMeTpHyecKoroO cocTaBa Apyrux, MpOu3BOAHbIX H3 
1MX, THMOB MeCKOB. 


Tloctynu0 
1 VIII 1959 


‘ WHTMPOBAHHAA JIMNTEPATYPA 


1A. T. Taeab, Tp. 1 Bcecowsu. reorp. cpesga, B. 3, 1934. 2B. A. O6pyues, 
Kywepble MeCKH, Kak OCOObI THN MeC4aHbIX CkoMIeHHH, COopH. B uacTb 70-netua J. H. Ax y- 
iuHa, M.,, 1913. %M. TI. Merpos, TWogswxupe mecku mycTotHb mw MONyNycTHHb 
2o103a CCP un Oopb6ac numu, M., 1950. *A.B. Cugopeuxo, JAH, 69, Ne 3 (1949). 
B. M.Cuuuusbtx, Boctounpit Tanp-Wanb u Betuiauh, H3g. AH CCCP, 1956. 
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Jloxnaagn Anagemun nayrk CCCP 
1960. Tom 130, Ne 5 


H. B. XBOPOBA u M. H. HJIBHHCKAS 


AHAJIbBLLUMCOJIEP)KAWIHE NOPOJbI B HADKHENEPMCKUX 
OTJIOWKKEHUSAX IOOKHOLO YPAJIA 


(IT pedcmaezexo axademuxom H. M. Cmpaxoesim 31 III 1959) 


Ha 3anaqHom cksone FOxkuoro Ypasa B OTMOKeHHAX CAKMAPCKOFO HU apTH 
CKOrO ApyCOB HHKHeli MepMH MecTaMM BCTpeyaloTcA CBoeoOpasHble KPeCMHUCTHh 
MOpObI C OOMbIIMM KOJIMUeCTBOM aHaJIbILMMa. OTH MOPOMbl 3aCsyKUBAaWT BH 
M@HHA MOTOMY, UTO HaXOfKa UX YBeJIMYMBaeT KOJIM4eCTBO CBeeHHM 006 aHadi 
IHMe B OCaOUHBIX TOJMaX H, KpoMe Toro, JaeT HEKOTOPble AOMOJHUTEJIbHbI 
lanupie 06 oOcTaHoBKe (bopMHpOBaHHA HuXKHellepMcKHX OTOmKenuH IIpexypan 
cKoro KpaeBoro mpornda. 

Kak M3BeCTHO, CaKMapCKHli HW apTHHCKHM Apycbl NpescTaBseHbl Ha IOxKHO 
Ypasle MOWHOK Toe TeppHreHHbIX NMOpo — KOHTJIOMepaTOB, MecuaHHKOB 
aprHJIJIMTOB, C MpOCJOAMH W3BeCTHAKOB, JOJIOMHTOB H U3pesqKa CHAMIMTO 
MIpeHMyUeCTBeEHHO OnoreHHbIX. B HeKOTOPHIX pa3spe3axX Cpe MecuaHo-rJIMH 
CTHIX OTJIO%KeHHH HAMM Ob OOHAapy2KeHbI HeOO/IbUIMe NaukKH C TOHKHMH (0 
1—2 yo 10—20 cm) NpaBubHbIMM TpocsoAMH MensoBbIx Typos. Mectamu T 
Ke MauKH pa3BHTbI Ha WIMpoKol niomazu. Hampumep, ua sleBoOepexte p. Yp 
Jia, K 3allaqy oT ero Nputoka — p. Kusupi-Byptu, on ObIIM Mpociex*KeHbt 
mpefeaxX HeCKOJIbKHX J[@CATKOB KBapaTHbIX KHJIOMeTPOB. 

Ilo BHelIHemMy Buy MenoBble Tydbl MpescTaBsAIOT CoOo10 Gesyto MIM TpA 
HOBAaTO-Oewly10 KpellKy!0 NOposxy Cc WepOXOBAaTbIM HJM MIOCKOpaKOBHCTHIM U3 
MOM. I[BeTOM CBOHM OHV pe3KO BBIJeJIAIOTCA CpeMH 3eeHOBAaTO-OypbIx H 3edle 
HbIX BMelalOlulMx To. Ha Bofopa3esIbHbIX CTeMHbIX MpOCTPpaHCTBaX OH)! 
oOpasy!oT MOIOcbl XapaKTePHBIX KPYMHOOCKOJIbUATHIX BbICHINOK HW MpefcTaBJA 
1OT coOo!0 TipeKpacHble MapKUpylollve TOpH3OHTHI. 

Ilo, MuKpocKorioM ycTaHaBJIMBaeTCA KPHCTasO-BUTpOKMacTHYeCKaA CTpyK 
Typa 9THX NOpox, MpeTeplepuiMx XapakTepHble JMareHeTHYeCKHe H3MeHEHHA 
Tlocequve BLIPaxKeHbI B MOJIHOM pa3JIOX%KeHHN MeMOBbIX YaCTHIL H OOpas0BaHy 
aHaJIbUMMa H MHKPOKPHCTaJMYeCKOrO KBaplla. OTH BTOPHUHbIe MpOLYKTbI CC 
cTaBistoT 70—80% sBceli Macc! Nopogb. OcrambHas ee yacTb OOpa30BaHa KpH 
CTaJIJIOKIACTHYeCCKHM MaTepHaJIOM. 

OHH 3 OCHOBHbIX KOMMOHEHTOB MOposbl, aHaMbUUM, MpHcyTCTByeT B BHI 
H30METPHUHBIX 3epeH JHamMeTpom oT 0,015 go 0,15 MM, HHOrma c 3aMeTHbIM 
KpHcTaorpapuyecKuMH OYepTaHUAMM: IWecTH- H BOCbMHpaHHHKU B Wma 
(puc. la, 280 <). Munepan Gecuseten, H30TPONeH, MOKasaTeJIb CBETONPeJIOMUJE 
Hua n = 1,480+-0,2. Tlo gannpim T. B. JlesKkunofi, pacuimposapiteli pent 
reHorpamMpl (cm. Ta6a. 1), B o6pasiax npucyTcTByeT ABe Mog_uukaluu aHaulk 
WuMa: ofHa—c dopmysnoH NaAlSi,O,-H,O, sropaa — (Na, X)AISi,O, 
-H,O. Cnextpanbupili anamu3 nopognt * nosBomserT peqmoaratTb, uTO BTOPbL 
KaTHOHOM ABIACTCA KaJIbilni. 

AHaJIbUuM pa3BHBaJICA TO OCKOKaM By IKaHuYecKoro cTeKsa. JlenuTpudry 
Kalua MpOxoqua OT Nepudepuu cbparMeHToB K UX WeHTpy, H Koe-re BHYTP 


* TlonykommuecTBeHHbIit CneKTpatbubIit ananu3 merKolt pakuuu B npouentax: Sidl 
Al>10; MgO 0,03—0,1; Ca 1—3; Fe 0,1—0,3; Mn 0,003—0,01; Ti 0,03—-0,1: Cd 0,030, 
Na 1—3 (ananutux E. A. Cmupuosa). 
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Puc. 4 


T. 130, Ne 5, XBoposa, Wapunckaa 


TialOrnnuincant 


PentreHoMetpuueckHe JaHHble aHanbiluMa 
(Fe-katonz, D=57,3 m; d=0,5 MM; skcnosuuua 4 aca) 


a 


Hccaen. avanti Ilo eh U ee licences anampitum Tlo Ta6u, dog teens 
NeNe aie tis NaAISi,0,-H,0 (Na, X) AlSi,0.-H20 | (Na, Ag) AISi,O,-H,O 
: | a a a a 
I —d I ae) 1 Ay) 1 aid 
| n n n n 


{ 4 | (6,41) 4 | (6,24): 8 5,568 7 5,58 
2 8 Bio hee 61 6 4,788 A ala OT: 
3 6 4,788 4 4,87 6 3,63 9 3,648 
4 2 (3,82) 3 | (3,82) 10 3,425 10 3,40 
5 6 3,63 2 ,65 2 3,047 9 3,04 
6 2 3,47 40 3,448 8 2,884 10 2,946 
7 8 3,336 3 3.27 2 2,774 5 2,789 
8 2 3,047 n 3,04 6 2,656 5 2,692 
9 2 2,94 9 2,939 6 2,478 40 2,50 

10 2 2,774 3 2,79 4 2,198 7 9,98 

14 6 2,656 5 2,68 2 1,994 5 2,04 

12 6 2,478 5 2,54 2 49638 5 1,959 

13 4 2,434 2 2,43 6 1,888 9 1,896 

14 4 2,198 4 2522 6 1,848 7 1,859 

15 2 2,119 n 2,109 8 1,724 7 1,73 

16 2 2,073 { 2,07 2 1,506 2 1,503 

47 2 1,994 2 2,04 4 1,469 2 1,477 

18 4 1,9109 6 1,915 2 1,435 n 1,444 

19 6 1,848 3 1,867 8 1,403 6 1,415 

20 2 1,768 1 1,78 6 1,364 7 1,359 

24 8 1,724 8 1,735 6 4,300 3 1,309 

22 4 1,705 2 1,719 6 1,278 3 1,286 

23 4 1,679 2 1,684 6 1,254 3 1,264 

24 2 1,604 4 1,616 2 1,225 6 4,222 

25 6 1,583 3 1,59 4 1,195 4 1,204 

26 2 4,506 2 1,503 6 1,178 5 1,18 

27 4 1,469 2 1,477 4 1.4677 . 1,166 

28 2 1,435 n 1,444 4 1,149 n 1,147 

29 8 1,403 6 1,445 2 1,137 4 1,133 

30 6 1,364 7 1,359 2 1,120 3 2,119 

31 6 1,300 3 1,309 

32 6 1,278 3 1,286 

33 6 1,254 3 1,264 


COJIMTH3HPOBaHHbIX OCKOJIKOB COXPaHHJIMCb OCTATKH Hepa3JIOKeHHOFO CTeK- 
a. LleomuTu3allua 4aCTO CONpOBOxKMalacb HEKOTOPbIM yBeuHYeHHeM OObeMa 
eMJIOBbIX UaCTHL, B pe3yJIbTAaTe Yero OHM TePAJIM YeTKHe KOHTYPbI HW Ha HX Me- 
T€ BOSHUKAaJIM CpOCTKH HW arperaTbl JOBOJIbHO MPHYYAVIMBbIX 3epeH aHaJIbIluMa 
mac. 16, 75 X), CpeqM KOTOPHIX MOXKHO HaOMUOLaTh JMIIb PeMKTbI BATPOKWJIa- 
rauecKoli CTpyKTypbl. B HeKOTOpbIX WMdax, OMHAKO, MoMaawTcsA anavibilu- 
OBbIe 3epHa C XOPOWIO coxpaHMBUlelica (opMOH MeMOBbIX 4aCTHIL B BUe 
CKOJIKOB, HHTel Mee u «poryseK» (puc. le, 90 xX). 

I]poctpancTBo MexKy KPHcTawiaMH WM arperaTaMH 3epeH aHaJIblluMa 3a- 
OIHeHO MUKpoKpuctasmueckum (0,002—0,01 mm) KBapttem (puc. le, 45 x), 
OTOpHI, KAK H aHAJIbIMM, ABJIAeTCA CYUeCTBeEHHOM uacTbIo Moposp. Ilocney- 
AA MOxKeT ObITb MOITOMY Ha3BaHa KPCMHHCTHIM aHaJIbILMMHTOM. 

B mopoge Bcerya B TOM HJIM HHOM KOJIMYeCTBe IIpHcyTCTByeT MMpokKsacTuye- 
‘Mii MaTepHal B BUe 3epeH KBaplla, albOuTa, KasHeBbIX MOJeBbIX UWIMaToB, 
Hora C MepTHTOBLIMM BpocTKamu, OvoTuTa. PasMep oO/IOMKOB 0,03—0,15 mm. 
OPMa UX OCTPOYFOJIbHad, OCKOMbUATAA, XapaKTepHad JIA NMpOKMACTHYeCKUX 
parmentos. HepeqKo, ofHako, O¥epTaHuA OOJIOMKOB TepAIOT OTYETJMBOCTb 
3-34 NOABJICHHA HEPOBHBIX peeHepallHOHHIX Ka€MOK WIM PasBHTHA B Tepude- 
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pHueckol YacTH OOJIOMKOB MeJIbUaHUIMX 3epeH aHaJIbIMMa H MUKPOKPHCTaJIM 
yecKoro KBapua. TaM, rye OOJIOMOYHOrO MaTepHasa OovIbUle, yBeM4MBaeTC: 
KOJIMYeCTBO AHaJIbILHMOBbIX 3ePeH, HMeIOUMX MopMy MMpoKMacTH4eCKHX a 
cTuu. B rakux Wuinpax HepeyKo HaOMOaeTCA HeMoMHOe 3aMeleHHe KBapita HI) 
aJIbOuTa A@HaJIbUMMOM. 

Kak akileccopHad MpuMecb MpHCcyTCTBY!OT KpHCTAaJJbI allaTHTa HW WApKOHa 
Bo MHorux oOpa3zilax BCTpedaeTca HeOOMbUIOe KOMMYECTBO MOBOJIbHO KPYIHBbIX 
HepaBHoM2pHo pacceAHHSIX KPHCTAMMOB KabudTa, OOpasyiOw4X MeCTaM! 
ckon.teHua. Ha TakuX ydacTKaX KaJIbILHT MOJHOCTbIO HH YaCTHYHO SaMellae 
OO.IOMOUHbIe 3epHa, a TaKxKe MHKPOKPHCTaMM4ecKul KBapleBbld arperat;, Mp 
3TOM 3CPHa AaHaIbI\MMa COXPaHAOTCA BHYTPH KAJIbILATOBbIX KPHCTAJIJOB, 
Topowa mpuo6peraet MUKponolikusutoBy:o crpyKtypy (puc. 10, 75 x; cBel 
jloe — KaJIblluT, TeMHoe — aHasbuum). Tloqo6uble cTpyKTypHble COOTHOWICHH 
yKa3blBa‘0T, YTO KaJIbUMT 31eCb ABAAeTCH HaHOomee NO3QHHM MHHePaJIbHbl 
o6pa30BaHuveM. Take Ke JaHHble O NOCeOBaTe/IbHOCTH BbIeIeHHA AHaJIbILE 
Ma HM KaJbUuTa Mpusefenbl B padote H. B. Penrapten (*). 

CnenyeT OTMeTUTb, TO B HeOOIbUIOM KO/IMYeCTBe aHaJIbILMM BcTpedaerc 
TakKe B MeCYaHHKaX H aJleBPOJIHTAaX, pa3BHTbIX B TeX Ke MayKaX, 4TO H OMHCAF 
Hble KPeMHHCTbIe MOpopl. 

Cakmapckue M apTHHCKHe OTMOXKeHUA MpescTaBAioT co6o10 OCaNKH MeJIKOr 
MpeqropHoro MOpa, Poe OCHOBHbIM CeAMMeHTALMOHHBIM MpoueccoM Obio OTIC 
*wKeHwe TeppHresHoro MaTepHasa, MpuHocuBleroca C BOCTOKa, C MOJOJbI 
Ypanbexux rop. M3peqka orcioya noctyMan TakxKe ByJIKaHM4ecKHH nenes 
Ox orHocuica Ha HeKoTOpoe paccTosHve B ryOb MOPA MH MeCTaMH TOHKH 
CJIOeM MOKPbIBA 3HAaYHTebHbIe yaacTKH WHa. B quarenese HeyCTOHYHBbIM Mer 
JOBS MaTepHal HCMbITHIBa CyiWeCTBeHHble H3MeHeHHA, Mepexoga B arperé 
KBapta HW adambiuma. Had HaOm:OeHUA OTHOCHTeEbHO OGCTaHOBKH BO3HHI 
HOBCHUA AHAIbUAMA XOPOWO CorsmacyioTcs C H3BeCTHbIMH B JIMTepaType JaHHbIM 
Mo MoBoAy OOpa3s0BaHliA STOFO MHHepasa B OCaTOUHbIX Tomax (1-4). 

Viutepecuo, uTo B CXOMHbIX MO YCJIOBHAM OTJIOKKEHHA MemMOBLIx Typpbuta 
BcTpeya:‘ouuxca Ha L[OKuom Ypase, HO cpeqH Mopok KaMeHHOyroJIbHOro BO: 
pacta, aHalbuuM He HaO.1!0JasIcd. Dro Mo3BOJIMeT MyMaTb, 4YTO B MepMCcKC 
BpeMA CocTaB MemlJoBoro MaTepHasla OblI HHbIM, YEM B KAMCHHOYFOJIbHOe; Me 
*KeT OblTb, CTEKO MepMCKHX MenvoB Oblio Goraye HaTpHeM. | 


Tloctynu0 
27 III 1959 


UWMTHPOBAHHAA JIMTEPATYPA 


“A. H. Boagdorp esa, 3an. Bcecow3n. mun. o6uy., 82, Ne 4 (1953). 2 E. 3. By D 
auHosBa, JIAH, 98, Ne 2 (1954). 3B. Maabmex, C6opu. pa6ot momogP 
cneuwaucToB  Bcecoro3n. wepr. reo. uuct., Baxy, 1936. *H. B. Penrapreu, 3a 
Bcecoio3H. MHH. oOm., 69, Ne 1 (1940). i | 


| 
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MOYBOBEJEHHE 


H. H. CTEMAHOB 


HEKOTOPDBIE 3AMETKH K MO3HAHHIO TEHE3HCA NOUB 
BbICOKOFOPHHM TAHb-WIAHSA 


(ITpedcmaszeno axademuxom B. H. Cyxauesoim 31 VIII 1959) 


B spicokoropbax Taub-Ulana orpoMHaad noBepXHOCTb CYUIM NOKpbiTa CHex- 
iKaMH, Yy4aCTHe KOTOPbIX B MOUBOOOPa30BaTeJIbHbIX MpOleccaX BbIACHeHO 
JIOCTaTOUHO IOJIHO. 

Haim na6oqenua B Sanaquom Taub-Llane noka3aiu, uTo cbopMupoBaHuto 
MYCOBOrO TOPH30HTa MOYB BbICOKOrOpuH cmocoOcTBYyIOT He TOJbKO pacTuTesb- 
fe OCTaTKH, HO HM OPfaHO-MHHepaJIbHble YaCTHIbl, MPMHeCeHHble Ha MoBepx- 
CTH CH@€)%KHHKOB BeTPOM, a TakK2Ke MMKPOOPraHHv3Mbl, MpPHCMOCOOMBLIMeCA K 
43H B CHery. B BeceHHe-JIeTHHH MepHO Mp MedJIeHHOM TadAHHH CHEKHHKOB 
iKPOOPraHH3MbI HM TBepAble YaCTHUbI OTKJaQbIBalOTCA Ha CKJIOHAX xpeOTOB 
Bue 3eMJIHCTOH KOpOUKH — «MMKpOMOpeHbl». TakuM OOpa30M, eKeroqHO 
| MOBeEPXHOCTH MOUB HM FpyHTOB mOulabio B | KM? HakanwHuBaeTcA Bo 350 T 
JIKO3CEMUCTOH Macchi, B KOTOpOH cofepxKuTca oT 1,5 no 3,5 T OpraHuyecKoro 
WeCTBA. 

Tipwib, BbifapeHHasd u3 CHera, B3ATOTO B CyOaJIbMHHCKOM MmoAce, uMea 5% 
raHuuecKoro BelllecTBa, B AJIbMMACKOM moace 2,5% *. 

Jlio6onbITHbI KpaCHble CH@*KHUKH, WBeT KOTOPBIX OOYCJIOBJIeH MPHCyTCTBH- 

BeCbMa MOABWKHbIX OHOKJeTOUHEIX BOOpocseH Sphaerella nivalis. Pac- 
OCTPpaHeHHe TakKHX CH@XKHUKOB CTOJb BeJIMKO, UTO FeOOOTaHHKH CTasIH BbIJe- 
Tb OcOOy!0 30HY HH3UIMX pacTeHH OKpauleHHoro cuHera ('). Ha noBpepxHoctTu 
KHHKOB MMeIOTCA Tak?Kke MHOFOUHCJIeHHbie BHbI AHaTOMOBbIX BOOpOciel 
acillariophyta), rpHOnl, GakrepHu uw Apyrue oOpranusMpl. B oKpaliieHHEIXx 
“KHHKaX COJepKaHve OpraHvueckoro BelllecTBa, OOpasyeMOro B OCHOBHOM 
laMH MHKpoopraHu3Mos, paBHo 10—11,5% wa 100 r BeInapeHuoro M3 cHera 
IKO3€Ma; YJleJIbHbIM Bec TBePpAOH cha3bl CHexKHHKOBOFO OCaKa paBeH 2,4, 
YH BogHO BpITAxKKU 4,5—5,6 (B pa3spe3e Ne 25, HampuMmep, ocaqoK uMea pH 
. mpH 5,8 B ropu3oute A u 5,4 B ropusonte BC) **. 

B pe3yuibTaTe %KW3HeeATe/IbHOCTH HHS3INUMX pacTeHHH TaJIble BOJbl CHex- 
KOB CTAHOBATCA KHCJIbIMH, ITO, B CBOIO O4epeb, BEPOATHO, BeeT B HEKOTO- 
X CyYaAdX K OOpasOBaHHIO KHCJOMH peakIMH B MO“BaX HMBaJIbHOrO HM CyO- 
3aJIbHOrO TMOSCOB. 

TIpoqenaHupie HaMM OMBITbI yKa3bIBalOT Ha BbICOKYIO AKTHBHOCTD BBILICOMH- 
IHbIX MMKpOOpraH3MoB, KOTOpbie B MpoOllecce BbIBETPHBaHHA yMmaBLIHXx 
MOBePXHOCTH CH@XHUKOB TBEPALIX JOMOBbIX YACTH CMocoOcTBy!OT O6pa3o- 
[M10 TJIMHHbIX MMHepaJoB. 

O creneHu y4acTHA CHeKHHKOB B MpoleccaxX MOUBOOOpasOBaHHA MOXKHO 
Tb 10 JaHHBIM Pu3M4ecKHX HW XMMMYeCKHX aHasmH30B paspesa Ne 25 (Taba. | 


2). 
* Bee yka3anuble B padoTe ompeAevieHHA OpraHH¥eCKOrO BeMECTBa NPpOBeAeHbI MO METOAaM 


y4Ha uw Kuomnna. 
'* nH onpeensuocb Bmome no npHOopy AmAMOBCKOrO, B ja6opaTopuu—myTem morTeH- 


MeTPHH. 
JAH, rt. 130, Ne 5 


4113 


Ta6auua 4, 
CokpauleHHyli Baopoli XHMHYeCKHA aHatHs B MpOleHTax Ha a6comOTHO CYXYIO HaBecK 
(paspe3 Ne 25) 

Se SS oo 


tae ALLO, | Fe,0, | CaO 


= Se Be es 2 


Mecto B3ATHaA O6pa3sua Tl.n.n. Asor SiO, 


TlopepxHocTb CHe2KHHKAa, 

gaceJleHHOrO MHKpoOp- 

TaHH3MaMu 16,48 "| 445581049 (°O1,67 | 17 Wot 400 
Topusout A (0 — 25 cm) AS KOw 4.728 |0, 22°12 47" | 24ysoiirogae 
Topu3oxut BC (25— 50cm) | 10,79 Be42) NEO Ae Don 24 alee Semon oe 


Ta6Onuna 2! 


MexanuyeckHit aHaIH3 B MpoleHTax OT aOcomIOTHO cyxo# HaBeckH (pa3pe3 No 25) 
Metoy aHanu3a — nunetKa; nogrotopKa O6pa3ua K aHamu3y —no H. A. Kaunyckomy 


Cymma dparuuh * 
MecTo B3xcATHA 


o6pasua 
< 0,01 mm | > 0,04 » 


1—0,25 MM 
0,25—0,05 mm 
0,05—0,01 mm 
0,01—0,005 mm 
0,005—0,001 mm 
< 0,001 mm 


a 
") 


TlopepXHOCTb CH€*KHHKa, 3a- 
celeHHOrO MHKpoOOpraHHs- 
MaMH 20,391 18,51 | 27533') 14549 |) 10,07 19.20 33.707 66,23 

Topr30nut A (0 — 25 cm) 22,42 | 18,57 | 21,99| 8,89| 416,68) 11,45] 37,02 62,98 

Topu3oxt BC (25— 50 cm) | 26,43] 11,41] 31,35] 7,415|11,66]13,00] 34,84 68,19 


Paspes3s WNe 25. 1958 r., cexta6pb. Sanaqush Tanp-Ians, roro-Boi 
TOUHDIM cKOH MalifantranpeKxoro xpe6ta. Ilonoroponuucti (8°) cKOH ci 
BepHOH SKCNOSHILMN TporooOpasHOro yllebsx. p. Tekey. A6cosioTHas BBICOI 
3200 mM. Paspe3 3aJl0%KeH Ha COBP€MEHHOHM MOPeHe, MOKPHITOH OHOMeTPOBC 


ne 1. Munepatbupie sepHa mouBbl u3-m0q CHexKHUKa (cmeBa) H 90n0BLIe TBepAbIe YacTHI 
(0,25 — 0,05 mM) c nopepxuoctTu cHexHUKa paspesa Ne 25 (cnpapa). Bugua copa sepen & X 
paktTep wiTpuxopKu. 48x 


TOJMLEH CHera Me€peNeTOBbIBalOWlerO CHEKHUKAa, Ha NOBepXHOCTH KOTOPOFO 06; 
Talor Bogxopocim Sphaerella nivalis. Menkosem momHocrbio 20 50 cm paBH 
4444 


; 


4 


: 

HO NOKPbIBaIOUWMH MOPeHHbIe XOJIMbI, MO HallleMy MHeHHIO, HMeeT 320JI0BOE 
HcxoxleHHe — OTJIOKeHHE ZO/OBOH MbWIH CHeKHHKaMH (?). Pacruresb- 
Tb HH3KOpOCaA, BeCbMa Pa3pAxKeHHaA (cTeMeHb NoKpbitHA 15%), npeg- 
senha Alopecurus songoricus, Arenaria Griffithii, Sedum. sp. u gap. Mou- 
— FOPpHO-J1yroBas. 


»H30HT A. 0O— 25 cm. Cyipoh cpeTno-Oypbi cpeqHHA CyrIHHOK, ynOTHeHHBIA , 
OT nmpHOaBnenua HCl we sekunaer. Ilo nemuoroyuc- 
JIGHHBIM TOHKHM KOpelllKaM JIHCOXBOCTa, OMYTA@HHBIM 
KJlyOKaMH HHTeli HHSWWMX pacTeHHi, KOHWeHTpUpyioTca 
MeJIKHe NOPOWHCTbIe KOMOUKH NOUBbI, Berpeyaetca Meu- 
Kasi WeOeHKa rpaHOAMOPHTa pa3sHOl cTeneHH BbIBeETpPeH- 
HocTH. Ilepexol B HHKeNexKaulHH TOpH3OHT mocTeneH- 

the HbIM— TO H3M€HEHHIO OKPaCKH H B/laxKHOCTH. 

DH30HT BC. 25— 50 cm, Cpexui cepo-6ypbii nbliepaTbI cpeqHH CYyrIHHOK, OT 
HC! He Bcxunaer. PacTutTembHble KOpelikKH BCTpeyaloTca 
pegko. C ray6uHHbl 45 CM H HHXKe NOABIAIOTCA MOTHO 
CNOXKeHHbIe, WHaMeTpOM JO 30 cM, yrsoBaTble Badly Hb 
MOPeHBI, 


CXOJCTBO TBeEpAOH SOIOBOH CMeCH B CHery Cc MOUBOOOPa3yIOWIHMH MHHepa- 
iM NOATBepxKaeTcA MHHepasiCrHyecKHMH ONpeseeHHAMH. Pa3Mepbi Hu dbopMa 
lePpaJIbHbIX 3ePeH, a TaKKe CJeAbl BETPOBOH OOpa6oTKH STHX 3epeH (puc. 1) 
JIeTeJIbCTBYIOT O TOM, Y4TO CHexKHHKH MaiifantanpcKoro xpe6ta muTaloT 
<ally!O NO HHMH NOUBY MHHepaJIbHOH Maccoll. 


MockoscKuHH YrocyJapcTBeHHH YyHHBepCHuTer Tloctynus0 
um. M. B. Jlomonocosa 28 VIII 1959 


IWHTHPOBAHHAA JIMTEPATYPA 


1 PactuTembubI MoKpoB CCCP, Tloscuxtenbubi TexcT kK T eo6oraHHyeckoii Kapte CCCP, 
'& 4000 000, 1, ean. AH CCCP, 1956. 2? H.H. Crenaunos, JAH, 125, N 1, 
9). 
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Aoxnane Axanemun nayr CCCP 
1960. Tom 130, Ni 5 


ITAJIEOHTOJOTH A 


A. b. MACJIOB 


HOBbIM BUY POA RABDOCNEMA OKULITCH, 1943 
C PELTA B BEPXHEM YACTH KYBKA 


(11 pedcmaeneno axademuxom H. H. Ul manveaysenom 7 X 1959) 


(Ip WeTabHOM nMepecmorpe miuimbos KommekuunH A. I. Bonorguna 1940 r. 
HH30B YeCHOKOBCKOH CBHTbl HHKHeFO KeMOpPHA (tOrO-BOCTOUHDIA CKJIOH 
lecHokosoli y c. B. Ep6a, Borpagckuit pation Xakacckoli aBroHoMHol 06.1.) 
umnde Ne 41-2 astopomM 6pm O6HapyxXeH OJMH SK3eMNMAp OMHOCTeHHOrO 
eolulMaTa, OTHOCALeroca K poy Rabdocnema Okulitch, 1943, scKpnitotit 
pOJObHOM ceyeHnu. Bepxuaa “acTb KyOKa 3TOrO 9K3eMMJIApa OKa3asacb 
KPbITOH CBePXy WIHPOKOKOHHYeCKOH BOPOHKOM (KOHYCOM BHH3), COCTaBJIAIO- 
| CO CKeJIETOM Hapy2XXHOH CTeHKH OHO Lesoe. Tloqo6ubie cKeneTHbIe OOpa- 
AHA COXPaHAIOTCA Y apxXeOWMaT, MO-BHAHMOMY, Upe3BbivaHHO peKO H 
rOMy MpecTaBJAOT OObWIOH HHTepec AIA HccAefoBpaHuA. B HacToatlen 
OTe OHH OMMCbIBalOTCA BepBple. 


Pon Rabdocnema Okulitch 1943 (4) 
Rabdocnema operculatum A. Maslow sp. n. 


Puce. 1 


Tonotun IIMH (639) 41-2 konnexunu A. I. Bonorguna 1940 r. c toro-Boc- 
Horo ckioHa r. UecHoKopol, c. B. Ep6a Xakacckoli aBroHOMHOM o6.. 
OnucaHue ckeaeta. Ky60K y3KOKOHH4eCKHH C BeplIHHHbIM yr- 
1 18—19° 8B HWKHeH TpeTH KyOKa, BbIllie yrou yBemMuMBaeTcA JO 24—25°. 
33pocmoH ocoOu Ha BpicoTe 12 MM JMaMeTp KyOKa JOcTuraeT 5 MM. 
Creuka KyO6ka ToHKaa, 0,08—0,09 mM; B HHxXHeH TpeTH yToueHa 3a Cuer 
ISBECTBJICHHbIX TKaHel KaOJyuKa MpupacraHun. CreHka MpOHH3aHa Kpyn- 
{M OBaJIbHbIMH NOpaMu pa3sMepoM 0,2 X 0,1 mM. Toppt kocble m0 OTHOLICHHIO 
JIOCKOCTH CTCHKH MH HampaBJieHbt Hapy»xy BBepxX Nox yrmom 20—22°. ITpo- 
bHbIM pa3pe3 KyOKa MOKa3bIBaeT, YTO MOPbl CHH3Y OKaliMJeHbI MpHOcTpeH- 
MM BbICTYMaMH CTCHKH, BbIalOULMMHCA Hapyky Ha BeJIMYMHY, PaBHY!O Bbl- 
e noppr (puc. | @). JJo BpicoTh! 3,o—4 MM MOpbl pacMOO*KeHbl HECKOJMIbKO 
<e, UCM Ha BbilllelexKalluxX yuacTKaX CTeHKH. 
B umxueli TperH Ky6Ka, 40 BbICOTh! 2 MM, MOXHO OOHAPyXKUTb OCTaTKH 
I3BeECTBJICHHBIX MATKHX TKaHel, Ha3bIBaeMbIX B JIMTepaType BHYTPeHHHM 
aHOM apxeollMaT. Boilie, 0 BbICOTbI 5 MM, 9TH OCTATKH BbICTHaloT CTEHKY 
YTpH TOHKUM cloem TOmHHOK 0,02 —0,03 MM, 4eTKO OTJeAACb OT Hee Mpo- 
TOM, 3AOJIHCHHbIM MpO3payHbIM KaJIbUHTOM. BeposaTHo, 9TOT OTXO] TKaHeli 
CTEHKH MPOH3OLle MOCe CMepTH XHBOTHOFO, Mpu coccnmsalnn. YKasau- 
. TKAHM ObWIM CBASAHbI C BHeIIHeH CpeqOH Yepe3 MOPbI CTEHKM MOPOBbIMH Ka- 
amu 0,06—0,07 mm wupuxHolt u 0,2 mM AmmHon. Mecramu 9TH KaHaJbl CO- 
HMJIMCb OUeHb XOpowio (puc. | 2). Ha Beicore 2,2 MM OcTaTKH OObISBECTBJICH: 
< MATKMX TKaHel (BHYTPCHHHH OpraH) OTJeJIeHbI OT BbIlWeexKalllero Mpoct- 
ICTBA BHYTPeHHeli MOJOCTH MIOTHOH MepeMbIUKOH, B KOTOPOH MOXxKHO pac- 
TPeTh OKPYTvible MOPbl AHaMeTpOM 0,09—0,1 mm (puc. | e). Bone, kak 
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te 
yka3bIBaJlOCb, COXPaHHBIUIHeCA TKAHM JIMIIb BbICTH/alOT CTeCHKY HSHYTPH 
BLIcoTE! 5 MM. Mo>xKHO JOMycTHTb, 4TO B AaHHOM Cily¥ae 9Ta MepeMbINKa — 0, 
43 3JIeMeHTOB CaMOrO BHYTpeHHero OpraHa, Bbillie KOTOporo HuYero yxKe 
cOXpaHHuJIOCcb. 

Onucpipaembili KyOOK NpHKperiasca K cyO6cTrpaty TpyOuaTbiM KaOJyul 
npupacranua (pue. | a, 6). Kady4oK uMeeT B WIMpAHy 1,8 MM 4 B BbICOTY 
5 mM. Jo pptcorst 3,5 MM Ka@uly4OK COCTOHT M3 TpyOo4eK CO CTeHKaMH TOJIMIMI 
0,05—0,06 mm u mpocseto or 0,05 go 0,08 mM. TpyOoukH HeCKO/IbKO MCKp 
JIAIMCb, CHYTHIBAHCb MexKLy coOol, HO BCe 2Ke COXPaHAJIM CKJIOHHOCTb K 
\Ma/IbHOMy pacrOloxKeHMIO MO OTHOWeHMIO K OcH KyOKa. BepxHaa YacTb K 
Ayuka MpHpacTaHuA MWIOTHO OG/ieKaeT Hapy*KHy!0 CTeHKY, YKPelIAA ee. in 
Ha BbICOTe 3 MM TOJIU[MHa CTeHKHM KyOKa Cc KaOvly4koM Upupactanna B 1,5 p 
6oubille ee HOPMabHOM TOMEI. Botuie 4 MM KaOmyyOK Mooro 3aKaH4uk 
CreHn. 

B wwe oTuermuBo BHAHO, uTO KaOsyYOK mpupacranua Rabdocne 
operculatum sp. nN. MpHKpenHsicaA K HeCKOJbKHM KYCTHKaM BOJOpOcJM 
phyton sp., Hcioulb3ya UX B KauecTBe cy6cTpata (puc. | a, e). OdvisBecTBI 
Hble TKaHH KaOJy4uKa MpHpacraHua OOBOMakuBaloT BeTouKH Epiphyton 
3allOJIHAIOT MPpOMaxKYTKH MexKAY HAMM TeMHOH, Tpy4HO MpocMaTpHBaeMo. 
MIpOXOfAuleM cBeTe Maccof#. B MecTaxX, KOTOpbiX He KacaeTCA KaO/1y4OK 0 
pacraHua, Berouku Epiphyton sp. uMmetor OOblMHbI BU — Cc 4YeTKHMM Mpc 
*KYTKaMH MexKTYy HUMH, 3alOJHeHHbIMH MpO3padHbIM KaJIbILMTOM. CyleqoBare 
HO, apX€OMMaTbl MOP MpHKpelAATbCA He TObKO K HY, KaMHAM, K KYO, 


UY 


RpPyrux apXeollMat, Kak %KMBbIX, TAK HM MOrHOWIMX, HO MH K BOJOPOCAM, MCHC 
3yA MX B KauyecTBe cyOcTpata. 

Ky60x Rabdocnema operculatum sp. n. cBepxXy 3aKpbIT WWHpOKOKOHHYeC. 
BOPOHKOM cO cTeHKaMM, pacxofautumMuca nom yrsiom 130—132°. Sromy ct 
O6pa3HOMy CKeJleTHOMy OOpa30BaHHIO MpHfaercaA Ha3BaHHe NMesbTa (pe 
(puc. | a, 0). Ee BoponkKa uMeeT B WeHTpe OTBepcTHe AHaMeTpom 1,2 MM, npu 
C YBepeHHOCTbIO HeJIb3A CKa3aTb, ObiIO JIM OHO NMpHKUSHeEHHbIM HH Cpe) 
YaCTb BOPOHKH pa3pylleHa B mMpollecce 3axopoHeHud. ABTOp CKJIOHeH f 
CMaTPHBaTb 9TO OTBepCcTHe Kak MOCMepTHyto Aedopmalinio cKeleTa. Bopor 
BufHad pelta aABAAeTCH eCTeCTBCHHbIM MpOJOJRKeHHeM Hapy2KHOM CTeHKY 
B MecTaX COeHHeHHH MPH H3y4YeHHH MO MHKPOCKONOM HHKaKHX ecopMal 
(H3JIOMOB, TPelHH) OOHapy2XHTb He yamocb (puc. | 3). Pelta, B Tom Bus 
KaKOM OHA COXPaHHJlacb, UMeeT NOPbI, BO BCeX NOMPOOHOCTAX CXOJHbIe C 
PaMH CTCHKH, MO HECKOJIbKO pexke pacnomoxeHHbte. Iloppr creHok coscem 6 
KO NlOAxofat K pelta, Tora Kak Ha Hel NOpbl pacnosox*Keubt Ha 0,4 MM OT 
pykHoro Kpaa. Toaujuna pelta 0,05—0,07 mm. Yronujenue BHyTpeHHUX 
KpaeB, BEPOATHO, ABJIACTCA Pe3yJIbTaTOM JIerKOH JesopMalluH, O 4eM OBO 
pucyHoK Mop, OmMKe K WeHTPy NMOMmaBLINX MOUTH B TaHreHIHalbHoe ceuer 

OnucpiBaeMoe HOBOe CKevIeTHOe OOpasz0BaHne pelta, BHAMMO, He MoxeT Cc 
*KHTb IeJIAM CHCTeMaTHKH, KaK HaHOOslee peMKO COXpaHAlOWlaACcA 4aCTb ¢ 
JleTa, BO3MO2XKHO OOpa3OBblBaBlllaAca Hy APyrux apXeornar, re OHA MOKET UM 
apyryto copy. 

Boubuad “act apXeouMaT (3a HCK/IOYeHHeM MaHKTOHHEIX OpM) B 
NPHKpellieHHoe CyllecTBoBaHuHe H Oblla KpaliHe Mpocta nO OpraHu3allun. | 
TaHHe NaccHByoe (?) MHILeBbIMH 4aCTHIaMM, MPHHOCHMBIMH TOKaMH BO 
BuytTpu KyOok apxeouuar Oni, no A. T. Bonorauny (2,2) u A. B. Macaosy 
3aMOJIHEH 2K43HCHHO BayKHbIM BHYTPCHHHM OpraHOM, BO3MO%KHO CY KUBL 
eM NHTAHMA WM BOCMpOusBeAeHHA. OTOT OpraH oco6o0 Hyxaca B 3all 
OT MexXaHHYeCKHX MOBpexNeHHH HW HanaleHusa XHULHHKOB. EcrecrseHHO MI 
NOOKUTb, YO pelta, HaexKHO NPUKPHIBAaBLIAaA KYOOK, ABMAUIACb o6pa3c 
HHeM, BbINOJIHABLIMM POJIb MaCCHBHOH 3all\MTbl XXHBOTHOFO. 

Ha mpozojeHoM ceyenuu JanHoro KyOKa MOxXxKHO MpociequTh cTaqun 
HHAMBUAYabHoro pa3sBuTua. Ileppaa craqua — «1oHOllecKaa» — oT AMUN: 
qO KyOKa 5 MM Burcoroli u 2 MM B momepeyHKe Cc KaOJly4KOM MpHpacraHH 
BHYTPCHHHM OpraHOM;, BTOpas cTauA — B3pOcmoro *%XHBOTHOrO — Bprille 5 
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Puc. 1. Rabdocnema operculatum A. Maslov sp. n. @— mpofOubHoe cereHue Ky6xa, 12x; 
6 — l1posoubHoe ceyvenne HwKHeli uacTH KyOKa, BUQHO cTpoeuve KaOmy4Ka mpupacTaHHA 
M OCTATKH OObI3BeECTBICHHOTO BHYTpeHHero oprana, 20; 6@— yacTOK CTCHKM B IIpOMOuIb- 
Hom ceyenuu, 20; 2— BHAI MOpoBEle Kanab (/) M Monepeynad MeperoponKa C mopaMu, 
50x; 0— mpoxombHoe ceyeHHe KyOka B TOM BHJ@, B KaKOM OH_COXpaHHJCa B mune, 4X; 
e— KaOyuoK mpupacTaHHA, IIpUKpenuBUINHcA K KYCTHKY Epiphiton sp.; BHuqHO, Kak 
TKaHH KaOmy4Ka OOBOMAKHBAIOT BETOUKH BOAOPOCH, 50%; 9#¢ — mop creHku, 00x; 3 — MecTO 
coequnenua crenku u pelta; BUXHO, UTO CTCHKAa H pelta mpegcTaBmioT COOOK OLHO e0e — H3- 
JIoMoB H TpellunH HeT, 50 


JLAH, tT. 180, Ne 5, Macaop 


} 1 


' 

ig mpuoOperaer Bce MPH3HaKH Bua H 3allluileH cBepxy pelta. Mmenacb au 
elta Ha JOHOUIecKOM cTaqHH pa3BHTHA, YCTaHOBHTb He yfasocb. 
 CpaBpHeHuwe H OnpefeaeHHe. Paccmarpusaemaa dopma, mp 
paBHeHHH ee C paHee OMMCAaHHbIMH BHAaMu posla Rabdocnema Okulitch, 1943, 
Ka3biBaeTCaA HanOovlee OM3KOH K R. unimurum Vologdin, 1940 u3 3anaqnok 
yBbl, OacceHH p. XeMYHK, HO OTMMUaeTCA OT HeFO BePUIMHHbIM yI.IOM, TOM- 
[MHOH CTeHKH, pa3MepaMH HM (opMol mop, HasMuMeM BBICTyNOB HapyxXHOL 
TEHKH, OKAHMJAIOWNX NOpbi CHH3Y. B cBAaA3H C STHMH OTJIMYHAMM JaHHaa cbopMa 
bIeIAeTCA B HOBbIM BH c HasBaHHemM Rabdocnema operculatum A. Mas- 
op, Sp. n. 

Pacnpoctpaueuue. Xakacckad aBTOHOMHaad O6., OacceitH p.Ep6a. 

Bospact. Hwxuni KemOpHi, 4ecHOKOBCKHH ropH3oHT. 

OnucpipaeMaa cbopMa flaxogurca coBMecrHo c Coscinocyathus moltshanovi 
fologdin Archaeocyathus sp., Epiphiton sp. u gp. 

Aptop BbIpaxkaeT riy6oky!o mpusHatenbHoctb A. I. Bonorguny 3a o6utee 
YKOBOACTBO paOoToH HW OnpeseseHHe (OpM, HaHeHHbIX COBMecTHO Cc Rabdo- 
nema operculatum A. Maslov sp.n.,a Take P. ®. Texxep u B. H. Iuman- 
KOMY 3a MPOCMOTp cTaTbH H KPHTHYeCKHe 3aMeuaHHA. 


TlaneonTonoruueckuH MHCTHTYT Ilocrynuno 
AkayemMuu HaykK CCCP 30 V 1959 
IWMTHPOBAHHAA JIHTEPATYPA 


1A.T. Bonorgun, Ms3s. AH CCCP, cep. 6uon., Ne 1 (1948). #2 A. T. Boanor- 
i JUN GE TURE IN Sui es a VEO, UNSE M175) No 2 (loamy 
Y.J.Okulitch, Geol. Soc. Am. Spec. pap., 48 (1943). 
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] 
ITAJIEOHTOJOLH} 


Axanemuk B. H. CYKAUEB, P. H. FOPJIOBA, E. Ml. METEJIbILEBA 
u A. K. HEJOCEEBA 


K MO3HAHH!O MJIEACTOLLEHOBONM ®JIOPbI 
OKPECTHOCTEH MOCKBbI 


Xora m0 HCTOPHH pa3BUTHA PaCTHTebHOCTH B IeHTPaJIbHbIX OOMACTA 
Pycckoii paBHHHbI B TeyeHHe AHTPONOreHa UMeeTCA S3HAYHTEJbHOe KOJMYCCT 
TpyOB, NO BOMpocy O MocweOBaTeIbHOCTH WM XapakTepe COObITHH B TeYeHk 
mulelicToueHa HMeIOTCA OOIbIUNe pa3sHOriacHA, CBASAHHbIe CO CJIO%KHOCTH: 
3THX COObITHH H HEMOCTATOYHOCTHIO NPOBeAeHHEIX HCceloBaHHh. Ilostomy mpe, 
CTABJIACT CYILECTBEHHBIM WHTepec COHAXKeEHHE MEXKJICQHHKOBHIX OTJO*KeHHA T 
p. Mocxse 6nu3 r. 3BeHHTOpoga, HECKOIbKO Hue ycTbA p. Mosaunku. 3rec! 
3a TeppacoH, CO%KeHHOH FOJIOWeHOBLIMH MepreJIAMM, UMeeTCA Oowlee BbICOKa 
Teppaca, Mepexofnllad B BOSBbIWalclulica Hall HeH KOpeHHOM Oeper. 91 
Teppaca, pacnOJlaratoulascaA Haj Me%KeHHbIM YPOBHeEM peKH Ha 21—23 M, CHi 
raeTCA B BepXHel YaCTH M3 cynecH, necKa HM JlerKOrO CyriMHKa C PaibKOK | 
BaJlyHaMH, JocTuraicuiuMuH u3peika 80 cM B nonepeuHuKe. MculHCcTb STO! 
coax Kone6seTcaA oT 3,5 JO 6 M, Tak KaK BepXHAA TpaHunlla HHAKECMeAyIOUler 
COA OYCHb HepOBHaA, ABHO pa3Mbitan. Jlanee culelyeT TOMA, CCCTOAMA 
TakKe H3 CJIOHMCTbIX cyMeceH WH M€CTaMH H3 CYIJIMHKOB, HO He COfepKalllanv Bi 
JYHOB, JIMIb H3pelKa 3ak1OUaIOlad TOHKHe NMPOCIOHKU MeJKOM TaJibKH. E 
MOLLHOCTb B BHAHMOH YacTH KOveOuleTcaA OT 1 20 4M. B O2HOM MecTe B 9TY TOU 
BKJIOUCHbI CJIOH JHATOMHTA MCIULHOCTbIO OKOO 2 M, NOACTHAeMbIe MecTaM 
TOHKMM IWIOTHbIM TYMYCHPOBaHHbIM CJIO€EM TIHHbI, NepexXOAAuluM B rpy6o3e] 
HHCTbI€ MeCKH C BaslyHaMH. HuxKHAA YaCTb CKJOHA K NOWMe 3afepHOEaHa, FE 
MECTaMH BHJLHO, YTO 3JleCb 3aeraioT HCO (PMIOBHOrIAWMaJbHbIe NecKH, JHE 
pasMbiTad MopeHa. CrpaTurpaduyeckoe mooxKeHve CyrvinHO-cymece WH QMé 
TOMHTa FOBOPHT, 4YTO OHH COpas0BaHbI B MeKJeQHHKOBOCe BPeMaA. 

Or02KeHHA WMaTOMHTa NpCcTUpaloTca BAO OOHAKeHHA NPUMepHO Ha 20 x 
AcHO BHAHO, YTO HX TOUIMa Take Oblia pasMbiTa, H OT Hee COXpaHMJacb TOM 
KO uacTb. J[MaTOMMT OUeHb MNOTeH, €rO COM TO NOYTH YUCTO Gesbie, TO Naw 
BbIe, TO Oosiee HIM MeHee OKpallleHbI TyYMYCOM, HHOra COorallleHbl PMHHCTbIM 
M aJIeCBPHTOBbIMM YaCTHWAaMH, HepeMKO OXPHCTO-%KeJITHIe H KpaCHORATbIe OT Ci 
eHHeEHHH wKevlesa. OctaTKH JMaTOMHTOBbIX BOLOpOcseH, nO mIC6esHOMYy ONp 
fenenuio A. VW. Tpomxunuol-Jlaspexko (3a 410 mpunocum efi Conbuly: 
OlarofapHocThb), OKa3aiMCb MpHvadexalluMH cuelyuNM Buzam: Melosii 
granulata (Ehr.) Ralfs., M. g. var. angustissima (O. Miill.) Hust., Cyele 
tella ccmta (Ehr.) Kitz., C. c. var. oligactis (Ehr.) Grun., C. Kuetzis 
giana Thw., Stephanodiscus astrea (Ehr.) Grun., St. a. var. minutu. 
(Kiitz.) Grun., Tabellaria flocculcsa (Roth.) Kiitz., Diatema vulgare Bon 
Fragilaria intermedia Grun., Fr. leptostauron (Ehr.) Hust., Fr. Harrison 
var. dubia Grun., Fr. construens (Ehr.) Grun., Fr. c. var. binodis (Ehr 
Grun., Synedra ulna (Nitzsch.) Ehr., S. capitata Ehr., Cocconeis placei 
tula Ehr., C. disculusvar. diminuta (Pant.) Shesh., Achnanthes lancet 
lata (Breb.) Grun., A. 1. var. elliptica Cl., A. Clevei var. rostrata Hust., Di 
loneis. elliptica (Kiitz.) Ci., Stauroneis phoenicenteron Ehr., St. anceps L. 
linearis (Ehr.) Cl., Navicula pupula var. capitata Hust., N. vulpina Kit 
N. radiosa Kitz., N. tuscula (Ehr.) Grun., N. oblonga Kiitz., N. placentu. 
(Ehr.) Grun., N. p. f. rostrata A. Meyer, N. gastrum Ehr., N. lanceolata (Ag 
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a N. amphiboba Cl., Pinnularia viridis (Natzsch.) Ehr., P. sp., Cymbella 
prostrata (Berkeley) Cl., C. cymbiformis (Ag.? Kiitz.) V. H., C. cistula 
(Hemp.) Grun., Gyrostigma attenuatum (Kiitz.) Rabenh., Amphora ovalis 
(Kotz.),Gomphonema acuminatum var. coronatum (Ehr.) W. Sm., G. a. var. 
Brebissonii (Kiitz.) Cl., G. augur Ehr., G. angustatum (Kiitz.) Ralfs, Epi- 
themia argus Kiitz., E. zebra (Ehr.) Kiitz., E. turgida (Ehr.) Kiitz., E. so- 
rex Kutz., Rhopalodia gibba (Ehr.) O. Miill., Nitzschia denticulata Grun. 
MakpockonuueckHX OCTaTKOB, HECMOTPA Ha TIaTe/IbHbIe NOMCKH, B ZMaTOMUTe 
He Obll0 O6HapyKeHo. 

Cnoposo-nbWibleBOMy aHaH3y Opwio mogpeprnyTo 40 o6pa3l0B, B3ATHIX 
H3 Pa3HbIX MeCT STHX OTMOKeHHH. AHamH3LI NOKa3aIH, TO MpeHMyllecTBeHHO 
B HHKHHX UYaCTAX OTJIOMKeHHH M3peMKa BCTPeyalOTCA ABHO MepeOTJOKeHHbIe 
CHOpbI MW MblIblla, B YaCTHOCTH, H3 Pa3MbITLIX IOPCKHX OTMORKeHHH. He yunrst- 
Bad HX, MPHBOAMM JIMIUb JaHHble aHaJIM30B MO OMHOMY BePpTHKaJIbHOMY Mpo- 
pusII0, 3a/lOX%XeCHHOMY B MecTe, Pe TOMA AMaTOMUTa ocTHraer HaHGovbluelt 
MOUHOCTH. 

B sroh Ta6nuue rry6uHn 0 u 10 cm coorsercrByloT CepoBaTO-KeNTON MIO0T- 
HOH ryMyccCHpoBaHHoH cynecu, ry6uHpt or 20 Ao 230 cm — AuaTomuty u ray- 
OuHa 240 cM — nmOTHOM clleMeHTMpOBaHHO cepoli runue. 

V3 ta61. 1 MoxHO cielaTb culeqytoulue BbIBOLE: 


Ta6aunma i 

é Pinus Picea Betula Alnus Tilia Ss g Konna. 
4G S10 Ss MbIJIbUbI, % 
ae ae a 

& Bog i 

> Ons. Qn 

is a6c % | abc % | abc. % a6c % a6c. % ails 2 Ss Apes. | TpaB 
& Par] Oa 

1 16 4 22 2 f) B24, 74 4 4 Dh 3 15 14 79 29 
PORe 544-357 | 66. | 47 ZO VAS 2 — |— Phe) Wl) la? 95 5 
20 1 },— 4};—] —] — Z —} — |—] 0,7 8 4 3 
30 9 | — 9 |; — 32} —}| — — — |— 5) 3) 96 4 
40} — |—j} 16 |} — 7/—| — |—] — | —] 2,3 8 | 4100 — 
AM alte ee AN ie ey he | pe lh verre lareceyl Oydenlacar seat iiae Wel alee 
60 |} 20 | 46] 55 | 44] 50] 40] — |}—}; — | —] 31 4 91 9 
70 a 4} 53 | 36] 88} 60); — |—]}] — | — 39 28 98 2 
80 141 8) 49 | 37 | 74) 55) — J—F} — | — 44 14 98 2 
90 AV S38 ost 1A3 30 | 24); — | — — — Al 14 99 4 
100 — |—| 48 | 66 25) 34, — ;— — — 15 8 99 4 
LAOS PAS ES || 07 | 42} 32} — |}—] — | —] 1382 4 97 3 
0m o4 | Al | 4 | AA 31} 18); — |—] — | —] 139 3 92 8 
130 OEM e4Or SO eo? AS | Pil 4 1 — — | 173 4 94 4 
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480 4 1 9 8; 4109 |} 92); — — — — |} 412 5) 99 4 
190 4 4 7 3) 44 122) 384) 76) — |} —} — 1 — 14 — 98 2 
200 +} — j —} — | —] 148 );100; — | —} — {T— 39 2 a7 3 
240 —}]-— 2, 8 61 | 97; — — Salix 7 2 96 4 
220 | — | — 7 3 | 201} 94 — | — 3 1,4) 426 3 95 5) 
230 4 4 5) D 95 | 94) — — —- a 20 4 98 7 
240 |} — ;—}] — J—J—t-l -— I = |= = = = 2 


Bo-nepBbiX, B 3H@4HTeJIbHbIX KOJIMYCCTBAX OTMeYeHAa JIHIb MbiJIblla COCHBI, 
IH WH Oepesbl H CAHHHYHO — JIMMbI, ObXH M UBbI. Bo-Broppix, HaOwtoJaeTca 
NUEHb MaJlO€ KOJIMYCCTBO IIbIWIbILbI TPAaBAHHCTLIX PaCTeHHH; CNOp Take Mavio, 
MMUb cnopbi nanopoTrHuKos Tuna Athyrium uHorga BcrpeyaloTca B 3aMeTHOM 
KOMUecTBe. B-TpeTbUX, B Haale OTJIO%KCHHA AMATOMHTOBHIX CJIOeB FOCHOs- 
STBORAJIH, Oe3yCJIOBHO, OepesoBble Jleca C MpHMecbiO eJIM, 3aTeM KOJIMYECTBO 
IM YBENHYMBAaeTCA HW OHA HaYHHaeT POCMOACTBOBATb B MeCTHBIX Jlecax. K aTOMy 
3PeEMeHH HauMHaeT MPHMeLIMBaTbCA HM COCHA, JIeca MOCTeMeHHO CTaHOBATCA COC- 
{OBO-CJIOBbIMH C YYaCTHeM Gepesbl, HO TOcnOsCTBOBaIa BCe 2%e evib. Tako Xa- 
JakTep Jleca OTOKeHHA HaOOJaeMOl TOJMM AMaTOMHTa yepxuUBaloT (BCE 
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pea. Tak Kak MexKy JMaTOMHTOM HM MOKPbIBaION[MMH ero CyIleCuaHbIMH OTJIO- 
‘KCHHAMH HMeeTCA pe3Kaa, OUCHb HepOBHaA PpaHulla WH Kpad JIMH3bI AHaTOMUTa 
CHJIbHO pa3MbITbI, TO Hao ZyMaTb, TO MexKy BpeMeHeM OTJIO2KeHHA WHATOMUTA 
H BbillieiexKallux cynecel Obl 3HAYMTeIbHBIM MepepprB. CymecH 2%e OTKNaTbr- 
BAJIHCb BOJHbIMH MOTOKaMH 3HaUHTebHO M03%Ke, KOFa OHH, BOSMO%KHO, Pa3- 
MbIBAaJIM JMaTOMUTEI H Te OTNOxKeHHA, KOTOPHIe OblM Hak AuaTomuToM. IIpH- 
CYTCTBHE MbWIbIbI JIMMb! B CyMecAX MOxKeT OBITb o6a3aHo sTomMy. B Apyrux 
MecTaX 9THX cynecel MbVIbI[bl H CNOp Takxke Maso, HO BCTpedaioTcaA CAMHHY- 
HO Tbibiepbe 3epHa Corylus, cocHbt “3 nogpoga Haploxylon, Podocar- 
DUS HM pa3/IHYHbIe CHOPHI, T. €. MblIbla H CMOpbl, ABHO MepeoTsoweHHbIe. JLua- 
TOMUTHI He BcKHnator or HCl, Ho cynecH MecTaMM He TOJIbKO BCKHMMaloT, HO H 
UMeIOT TOHKHE H3BECTKOBUCTHIC MPOXRKMJIKH, YTO BIOJIHe MOHATHO, Tak Kak MOJ 
MOPeCHOH 3asleraloT H3BeCTHAKH; OHH 2Ke B BUD BaJIYHOB BCTpeyaloTca B MeCTHOM 
MopeHe. 

K.IMMaT BO BpeMA OTMOXRKeHUA AMaTOMUTOB Obi cypOBbili. C 3THM corviacy- 
eTCH H TO, YTO MepBEIM YCIOBHeM, O.1arONpHATCTBYIOWMM PasBUTHIO LMaTOMel, 
Kak muwer JI. B. Hanusxun (1), OCHOBLIBadCb Ha OOcTOATeIbHOM padote Kou- 
repa, C/ly2KUT HU3Kaa TeMMepatypa. O6 9TOM Ke TOBOpAT M Apyrue padoTs! mC 
atomy Bonpocy. [IpoqomKuTebHOCTb NepHOa HaKOMJIeHHA TMaTOMHTAa B BOOe- 
Me Oba 3HauHTebHa, Tak Kak no B. K. UepHosy (*?) OOpas0BaHHe TOVJIITY 
JMaTOMOBOrO Hla Mpoucxog_uT co cKopocrbio 1,5—0,75 m B rog, JI. B. Hasus- 
KHH Ke aeT JIA 9TOH CKOpOcTH 3 CM B cTOJIeTHe; NO APyrMM aBTOpaM OHA paBHa 
6 uau 10 cm B croserne (03. Jlynu B [sefimapuu). Yuurprpaa, uro 9TH OTIORKe-| 
HHA MOBepriHch JVIMTeIbHOMY H CHJIbHOMY aBJIeHHI0 H CIpeccOBbiBaHHlO, MOXK- 
HO JyMaTb, 4TO Ha OTJOMKeHHe Bcel TOMULH Hallero WHaTOMUTa MOTpeOOBaJOCk 
He MeHee 5—6 ThICad4u JIeT, A BEPOATHO, H OOIee 3HAYHTe/IbHOe BPeMA. 

EcM CHO, 4TO [MaTOMHTHE OTKMaIbIBaIMCch B Hatasle MexksleHHKOBbA,| 
TO Ooslee TPYAHO pellluTb, KaKOe 2%xKe OblO MexKJeHUKOBbe. Teppaca p. Mockssl, 
B HeApaX KOTOPOM 3aKJIIOUeH STOT MaTOMHT, MO CBOeMy YPOBHIO OTBeuaeT TOM 
*Ke Teppace, B KOTOPOH ObI0 HalieHO H3BeECTHOe Me?KJIEHHHKOBOe OTJIOXKeHHE 
y c. Tpouyxoro nox Mocxsoto. Sta Teppaca OObl4HoO paccCMaTpHBaeTCA KaK 
TpeTbA HanOHMeHHaA Teppaca ouMHEt p. MocksBpl, OOpas0BaHHe KOTOPOH 
CBA3aHO C KTPeTbUM 3TANOM OvIeqeHeHuA» 106. M. Jlanpumuy (*) (Banfaiicku, 
WIM BropMcKuM OJleqeHeHueM). OHaKO O BO3pacTe TpOHWIKHX MeKJIeQHUKOBbIX 
-OTJIOMKEHHH CYUeCTBYIOT pa3JIMUHbIe MHeHHA. B 1911 r., mocme u3yyeHHA UCKO- 
maemou (pioppl B JINXBUHCKUX H TpOMUKuX OTOKeHHAX, OJMH H3 AaBTOPOB Hac- 
TosieH padotnt (B. H. Cykaues) cue HeOOXOAMMbIM OTHECTH STH OTIO%KeHHA 
K Pa3HbIM MeKJIeMHAKOBbAM, CuuTad Tponiikve cou 6omee MOmO,bIMM. Bnoc- 
nenctBuv A. I]. Tlasnop wT. ®. MupyunK cuuTaiM UX OTHOCAIUMMCA K puce- 
BIOpMY, T. €. K JHeElMPOBO-BaslaHCKOMy MeKJIeQHHKOBbIO (4) HIM, NpudepxKu- 
Bach mpegcrasienui A. MW. Mocksutuna, K MuKkyJMHCKOMy Beky, T. e. K 
Mockoscko-KauHuHCKOMy MexKseqHUuKOBbIO. Onnako cam A. VW. MocKsuTuH 
mO32Ke NpHuMcM UX K JIMXBHHCKOMY Beky, T. e. MHHJetb-puccy (5). B cyl: 
HOCTH K 9TOMY MpHcoequHHMJacb HH. C. Ue6orapesa (°). B camoe xe mocseqHee 
Bpema A. HW. Mocksurun (’) sta oToxeHua, Kak 4 JIMXBMHCKHe, ConocTaBIAel 
C TIOHIU-MHHeIbCKHM MexKJIC.HHKOBbeM. 

B Hacrosllee BpeMa B OKpectHocrax Tr. MocKBb! H3BeCTHO HeCKOJIbKO Mec- 
TOHAXOAKNMCHHH MOrpeOeHHEIX O3ePHLIX HM TOPPAHBIX OTMORKenuH, crpaTurpadu- 
WeckOe MOMOKeHMe KOTOPLIX CXOAHO c Tpouukumu. CBoqkKy HX B CBOe BpeMA 
cyenat B. M. Hanbun (*). U3 nux ocoOenHo uHTepecubt OTKpbITbIe HM K 3a- 
may OT MockBpt orsioxKenua y KytysoscKoi cmo6obt u Mexay ToknonHon 
ropoH MW p. CeryHbi0, BiocieqcTBHH u3yYeHHbIe B MameoOoTraHu4ecKOM OTHO- 
meHuu B. C. Jloxryposcxum u IT. A. Huxurunpm. Bee stu MexKneqHuKOBbIe 
ormoxKeHua B. M. anpuiun cuuta cuHxponupimu Tponnkum. Ilia HeKoroppix 
M3 HHX OKa3all0Cb XapaKTePHbIM HaXOKeHWe B HX HWKHUX COAX IWIMUIeK CH- 
OupcKOoH eu, Picea obovata Ldb. Tax, onu yKa3aHbI Qa ornmoxKenuli B Tpo- 
KOM (“), B CryteHom ogpare (°), B KyTy30BcKOi cmoOofe, a TakxKe B CXOMHBIX 
10 3aeraHHlo OTMO%KeHHAX 10 p. Mcrpe Mexgzy 2. Anocuno u 4. BennamuHoso, 
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orkppiTprx eme A. I]. Mpaxosem (8) uv usyuasmixca B. H. Cyxauesnm c 1946 r. 
B macce mmuiku Picea obovata Ldb. 6pm BcrpeyeHb! MB Hu3aX MOrpeGeHHBIX 
“TOpPAHUKOB B OKpecTHOcTax r. Pocropa ApocaascKol o6n. (*), saneraioulax 
B}CXOMHbIX CTpaTHrpaduyeckux ycoBuax. V3pecrHb! HaxoxKJeHHA LIMIIeK 
STO eM B OOuee 3anaqHEIx Mectax (11). Onnako B JIMxXBHHCKUX OTMO*KeHHAX 
WIMUIKH 9TOM eJIM He ObWIH BCTpeYeHbl; H3 HX H3BECTHbI TObKO WIMUIKH Picea 
excelsa Link. Bce Ha3BaHuble Boilie norpeGeHHble O8epHO-TOpdaHble OTMOMKeHUA 
OOJIbIIMHCTBOM H3Y4aBUIHX HX aBTOPOB CUMTAIHCh MexKJeCHUKOBLIMH A OJHO- 
BPeMCHHBIMH, XOTA Ha3bIBaJIMCb MO0-paSHOMY: PHCC-BIOPMCKHMU, HeMpoOBo- 
BaJIJaHCKUMM, MOCKOBCKO-KaJIMHHHCKUMHM WIM MHKYJIMHCKMMM OT/IOXKCHHAMN. 
JIuuib, Kak CKa3aHO BBIlile, B 6omee mocneftHee Bpema A. VM. Mocksutun u 
H. C. Ye6orapepa oTrHocat Tponikue COM K TOMY 2Ke Me@XKJICMHHKOBbIO, 4TO 
u JIMXBUHCKHe OTJIOKEHUA. 

OjHako MbI NovlaraeM, YTO, YUMTHIBAaA HX, B OOIeM, CxoqHOe crpaTurpadu- 
yecKOe MOJIO*KeHHe H HaxOxXKeHHe B UX HMKHMX COAX WuUeK elu P. obo- 
vata Ldb., koroppre B 3TOM Cly4ae MOryT CJIY2KHTb PyYKOBOJALIMM HCKONaeMbM, 
ObiuIO Obl GOee MPaBYJIbHbIM CUMTATb BCe MepeyvceHHble Bbiltle MockopcKue 
uM ApocsaBcKMe MorpebeHHble OTMO%*KeHHA 3a OJHOBPeMeHHBIC, HO OTHOCALIMecH 
K [pyromy, Oojlee MOJIOJOMY MeKJIeQHHKOBbIO, YeM JIMXBHHCKHe cu0v. Bos- 
HHKaeT BOMpOC: MOXKHO JIM CUHTaTb CHHXPOHHbIMM HM PpaCCMaTPHBaemMble 3]eCb 
HaMu morpeOeHHble AuaToMuTHI? TlomoxKeHHe UX B TOJULe OTMOKeHHH TpeTbelt 
HaJMOHMeHHOH Teppacbl MU W3BeCTHOe CXOACTBO MX cTpPaTHrpaduyeckoro mow0- 
XKeCHHA Kak Opt TOBOPHT 3a 3TO. OAHAKO B OOHAKeHHH, Pe BCKPbIBalOTCA [Ma- 
TOMHTHI, BbILIe MOKPbIBalOlHX MeCKOB UM cyneceli C Me/IKOM raJIbKOH 3aMeualoTca 
yeTKO OT HHX OTeMMble MecKH c MaccOH uHOrga KpynHprx (go 80 cm B none- 
peUHNKe) BaJyHOB, TOra KaK B MecUaHbIX, PexKe CYIIMHUCTHIX OTIOMKeHUAX, 
MOKPbIBalOUlHX MOMMeCHOBAaHHBbIe BBIllle MOAMOCKOBHbIe mMOorpeOeHHble TOpPaAHMKU 
yKa3bIBaloT TOJbKO KpynHylorabKy. OfHakoO MbI HeEOJHOKPAaTHO HaOiOLaiu B 
Tpowukux u McrpwHckoM oOHaxKeHHAX, B MecKaX, MOKPbIBalOllMX MerxkuJle]- 
HHKOBbIe CJIOW, BasyHbt FO 30—40 cm B nonepeyHHKe. EcJId MpHHATb 3TO BO 
BHMMaHHe, TO OTNaaeT WpenATcTBHe K TOMY, 4TOOD! Mo3xHHCKOe LHaTOMOBOe 
OTJIOXKeHHe OTHOCHTb K TOMY Ke MeKJI€QHHKOBbIO, UTO HM HAa3BaHHble BbILlle 
morpeOeHHble O3epHO-TOpdauble oOTO*KeHHA. Ho Torga BO3HHKaeT BOMpOc, 
MOXKHO JIM HX CUMTATb OTHOCAILMMUCA K MAKYJIMHCKOMY (JHempOBO-BasaiCKOMy 
Beky), TaK KaK M3BeCTHO, 4TO BalaicKHH (KaJIMHHHCKHH) JIeqHHK JasleKO He 
Joxofzua jo Mockspr. IIpumaocb Obl MpH3HaTb, YTO OTJOMKeHHA C Ba/lyHaMH, 
MNOKPbIBalolllde TOPAHO-O3epHble CJIOH, HOO OOpa30BaHbl OO/ee PaHHHM OVIe- 
WeHeHueM, HampumMep MockoBckHM, JIHOO OTJIOXKMJIMCb MOIIHbIMH (JIOBHO- 
PIAWHaIbHbIMH MOTOKaMHM KaJIMHMHCcKoro (Baalickoro) JieqHHKa HM YacTHUHO 
CHeCeHbI C MpHseratollero KOpeHHOro GOepera, NOKpPbITOrO THMMYHOK MOpeHoH. 

Tak Kak Telepb HakallMBaeTcaA Bce OOMbINe PaKTOB, FOBOPALLUX, UTO JIbaMu 
peK MOryT JjasleKO 3aHOCHTbCA KPyNHble BaJlyHbI, TO MOCMeqHee MpeAmooxKeHve 
KaxkeTca Oojee BepOaTHbIM. JA OKOHYATeIbHOTO peUleHHA 3TOTO BaxKHOFO 
Bompoca HeOOXOJHMbI Jla/IbHeHuIMe MCcceqOBaHHA. 


Toctynus0 
14 XI 1959 
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THCTOJIOVH 


®. A. MAPrOJIMHA 


O COCYJAX B XPALIEBOH TKAHH KPYNHOFO POFATOFO CKOTA 


(I1pedcmaereno axademuxom H. H. Anuxxoeoim 9 XI 1959) 


Cpequ rucronorop JO CHX Nop pacmpocrpaHeHO lpefcraBeHHe O XpALle — 
Kak O OeccocyfucToH TKaHH. Kak B CTapbIX, TaK HM B HOBbIX FMCTOJOrHYeCKUX 
cBoyKax (1-4) Mbl BCTpeuaeMcA C KaTerOpH¥eCKHM OTPHaHHeM HaJIMUHA B XpA- 
WLeBOll TKAaHH KAaKHX-JIM6O CocyoB; Ooee TOrO, MpHcyTcTBHe COCyAMCTbIX CTPpyK- 
TYP B Xpsllle paccMaTpHBaeTCA B STHX paOOTaX Kak MaTOMOrMyecKOe ABJIEHHE,. 
CBA3aHHOe C HapylieHHeM HOpPMaJbHOrTO HTaHHA TKaHH. Mexyy Tem, 
Tpomuesa (°) mp w3yYeHHH XpAllleH YeOBeKa Halla cOcyAbl B XpALLeBoK 
TKaHM HM MpHllla K BbIBOLY, YTO OHH MpeAcTaBsAloT COOOM HOPMaJIbHOe ABVJIe- 
HHe; aBTOP CYHTaeT, YTO KPOBCHOCHbIe COCyMbl HMeIOT CYULECTBeEHHOe 3HaYeHHe: | 
JIA MMTaHHA THasMHoBOrO xpaula. HeckowbkO M03%Ke UTaJIbAHCKHH HCCeO- 
BaTelb To6erro (°) O6Hapy2KHJI COCYAMCTbIe KaHaJibl B XPALeBbIX KOJIbIaX Tpa- 
xe KpynHoro poratoro ckoTa H somlayeH. [oOerTo mpHule K CNOPpHOMY BbIBOAy 
06 oOpa30BaHHH cocyJloB Ha OcHOBe JesuddpepeHUMpOBKH XpALeBOH TKaHH Hh 
mpeBpallleHuA ee B Me€3@CHXHMOMOJOOHY!O TKaHb; Pa3BUTHe cOcyOB B XpsAle 
aBTOP CYHTaeT BO3PaCTHbIM ABJICHHeM. 

B wacTosileH paOote Obi HCCeqOBaHbl THaJIMHOBbIe XPAULH KpyNHOro: 
poraToro cKOTa B Tpaxee MH HOCOBOH Meperoposke, peOepHble XpALIM, WIMTOBUL- 
Hb WH MeyeBUHbIH xpsuju. Matepna Obi coOpan Ha JleHuurpaycKOM MsACO- 
KOMOMHaTe OT 2KHBOTHBIX yOOHHOrO BO3pacTa. DukcalluA MaTepHaJla MpOu3BO- 
AMJlaCb (OPMaJIHHOM HIM CNMPTOM c dopMasHHOM. V3roTroBrAaHch WelMOuLu- 
HOBbIe€ H 3aMOPO?KeHHbIe Cpe3bl, KOTOPbI€ OKPallMBalHcb TreMasiayHOM Maliepai 
HM 303HHOM WIM TeMaTOKCHIMHOM Bemepa HW MMKpOMHAWrOKapMHHOM. 

Kpopenocuble cocyAbl Obi HalieHbl! BO BCeX HCCJIeOBaHHbIX XpAulax 
KpynHOoro poraToro CkKOTa, MCKJIOUaA XpPALL MeyeBHAHOrO OTpOcTkKa. 

Kpopenocuple COcyAbI BXOLAT B XPS, W3 HaLXpPAULHHUBI UM BHayame mpes- 
cTaBIAIOT COOOH TpyOKH THNa MeJIKHX apTepHH, OKPyKeHHble COCAMHHTEJbHO- 
TKaHHbIM *byTApoM (pue. 1, cM. BK. cTp. 1023). CoequnHutrenbHaa TKaHb, OK- 
py2KalollaA COcyAbl B XpAlle, OTJM4YaeTCA TOHKUMH KOJJIaPeHOBbIMH BOJIOKHaMH 
H COJep KUT MasloquppepeHUMPOBaHHble KJIeETKH, CpeMW KOTOPbIX NOMaawrca wh 
%* HpoBble. MexkksleTOUHOe BelllecTBO Xpsllla, OKpy2Kalolllee KPOBEHOCHbIe COCY ABI, 
oTMHYAaeTCA OKCHpuMeH (puc. 2, cM. BK. cTp. 1023). B ray6oxux cnoax xpsama 
BCTPeualoTcA COCyAbIl KaNWJJIAPHOrO THIa, CT€HKa KOTOPbIX COCTOHT H3 OJ{HO- 
TO SHAOTeIMA C HeOOJIbLIMM YIWOTHEHHeEM COeMHUTeIbHOH TKAHH BOKPyr 93H- 
hoTeiMaibHOH TpyOKu. B peOepHoM Xpstle BcTrpeyalorca rpynnb. “3 5—7 Ka- 
MMJWJIAPHIX TPYOOK, OKPYXKeHHbIX OOMIMM COeHHHTebHOTKaHHBIM (pyTIApOM 
(puc. 3 u 4, cM. BK. crp. 1028). 

Hasmune B riyOoKHXx “acTrax xpsmia cocyOB KanWJJIApHOrO THNa rOBOpUuT 
MPpOTHB BO3MOXKHOFO MpeANOOKeHAA O TPaH3HTOPHOM XapakTepe cocyJOB,. 
MpOXOAAULMX Yepes XpAL. Takue cocyJB HeCOMHeHHO uMelor TpocbuyecKoe 
3HaveHHe, OOecneuHBaA JONONHUTeIbHOe MOCTYMWIeHHe MHTATeIbHbIX BeLIeCTB. 
B TOJILY MaCCHBHbIX Xpalllen. 

HukakuX MpH3HaKOB OObISBeCTBIeHMA, CBASAHHOTO C MpOHHKHOBeHHeM: 
cOcyHOB, HM NPH3HaKOB Pa3spylleHHA XpAUa BOKPyr cocyJOB He OOHapyxUBa- 
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etch. Tak Kak COCybl BCTpewaiucb B Xpalllax KaK MpaBHO, UX HaMuHe B 
STO TKaHH HeJIb3A, OYCBUHO, CUHTATS C/YUaHbIM ABJICHHeM; Hao mpHu3HartD, 
4TO Y 2KHBOTHBIX, B OpraHaX KOTOPbIX BCTpe4alOTCA MACCHBHbIe XpALH, HaJu- 
une B MOCJIeqHHX COCyOB MpecTaBsaeT HOpMy. 

OOlepacnpocrpaHeHHoe MHeHHe O XpAliie KaK O TKaHH, JHMUIeHHOM KaKUX- 
M60 cocy0OB M NMMTatoulelica TOMbKO MyTeM Audpy3sun 4yepes HaAXpAUHHLy, 
OCHOBAHO Ha H3Y4eHHH XPAUleH MeIKHX sJIaOOpaTOPHbIX 2%KHBOTHDIX. Y HUX 
XPAULH TOHKHe, H TaKOH TOHKHH XPAL WelCTBHTe/IbHO He Hy2KaeTcaA B MPOHHK- 
HOBeHHH B eFO TOVJILLY COCyOB H BNOMHe OOecneyeH NMHTAaHHeM OT cocyoB Had- 
XPAULHHUbI. SHAYHTeIbHO Ooee MaCCHBHhIe XPALLM YeOBeKa HM Ce/IbCKOXO3AiM- 
CTBCHHbIX XKHBOTHDIX HaXOMATCA B APYFHX YCJIOBHAX: 30ecb Audby3ua oT co- 
CYAOB HalXpHALHHbl MOKeT OOecneuHBaTb MHTaHHe TOJbKO MOBepXHOCTHBIX 
cloeB XpAla, a WIA OOecneyeHHA NHTAHHA ero PyOOKHX CcMOeB HeEOOXOAMMbT 
cocyAbl, BHeAPAIOULHeCA B XPAL H OOpasytoulMe 30eCb IOKAJIbHbIe KalWJJIAPHbIe 
CeTH, KOTOPble JOCTaBJIAIOT JONOMHUTeIbHOe MUTaHHe XPAUleBOH TKaHH. 

Jlanbuelweh 3aqavel ABJIaeTCA pellleHve BOMpoca O pacnpocrpaHeHHH STOO 
ABJICHHA Y ApyrHX XKHBOTHBIX, a TaKKe BbIACHeHHe BO3PaCTHbIX OCOGeHHOCTeH 
BaCKYJAPH3alHH XpAlla WM TucroreHe3a ero cocyoB. 

PaOota BbIMOIHeHa NO pykoBozcrBomM pod. 3. C. KatHerbcoua. 


JlenuurpayCKHH BeTeCpHHapHblit MHCTHTyT Tloctynuao 
3 XI 1959 
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Jloxnayp AkayemMunH HayK CGGE 
1960. Tom 130, Ne 5 


[HCTOJOLH A 


B. H. WAJIYMOBHY 


HCTOUHHK BOSHHKHOBEHHS HW CY/AbBA HYKJIEHHOBbIX 
KHCJIOT B )KEJITOUHOM OBOJIOUKE KYPHHOLO AHA 


(I]pedcmaeaeno axademuxom H. H. Axnuuxosoim 26 IX 1959) 


B oHOM “3 cooOuleHHi (2) GpwIO MOKa3aHO, YTO AKeITOUHAA OOOMOUKAa CBe-- 
*KeCHECCHHOFO KYPHHOFO Alia UMeeT CIO%KHOe CTPOeHHe HM COcTOHT He H3 1— 
3 cloeB, KaK yTBepx anu crapble aBTophi (7 ’,1”),HO H3 5, MpHYeM ycTaHOBJIeHO, 
uro 2 W3 HUX COsepxKaT HYyKsewHOBble KucMOTH! (PHK u JJHK). Oguaxo sro- 
yTBep2KeHHe BbiSBaIO BO3PpaxKeHHe, TaK Kak He MOATBepxeHO Oovlee M03 ]- 
HUM HccieqoBaHHem (°). 

B uacrosilei pa6ore nocTaBJieHa 3aJaua — BbIACHHTb HCTOUHHK BO3HHK- 
HOBCHHA HYKJICHHOBBIX KHCJIOT B 2K€JITOUHOH OOOOUKe HW MpOCJeqHTb UX CyAb- 
6y, XOTA Obl Ha HatasbHbIX cTaqHAX HHKYyOalluM Aiwa. Bpwin wsy4eHbl OOMMTHI 
AMaMeTpoM oT 5 Jo 30 MM H AlWeKIeTKH B MOMEHT OBYJIALMM HW Ha pasHbix ypOB- 
HAX MpOxoxKJeHHA HMM AHWeBoLa. Kpome Toro, HccJieqOBaHbl HeHaCH2KeHHbIe 
(10 qHef noce oTkNaqKH) HM HHKyOMpoBaHHble alitja (18; 20; 22; 24; 28; 48 u 
72 uaca uHkyOalun). IIpHMenenb! HeKoTOpbie rMcTONOrMYecKHe HM THCTOXHMH- 
yecKHe MeTOJbI, YJbTPpacbwONeTOBaA HW JIKOMHHeECIeHTHaA MHKpOcKoNHA, NoOd- 
po6HO onmucaHHble paHee (*); JONONHHTeIbHO MpOBOMacb peakuua XOUKUC- 
ca Ha MYKONOJIHCaxXapHbl C AOKPpacKOH TeMaTOKCHJIMHOM Opsuxa uU THApOMHs 
HYKJICHHOBBIX KucIOT 0,5 M pacTBopoM TpHxJIOpyKcyCHOH KHCJOTHI Ip TeM- 
tepatype 50° B Teuenne 5; 10 u 15 Mun. C KOHTPOseM JHOMMHECIeHTHOM MAKpo- 
ckonveH Wocle KaxkOrO cpoKa. 

HapecTHO, YTO OOMMT OKPy2KeH OJHHM pAJOM (OJWIMKYJIAPHBIX KJIeTOK C 
pacnoOvlowKeHHeM sep Ha paSHbIX YpOBHAX MWlacta (MOxKHaA MHOTOpAHOCTS), 
OHaKO 10 Mepe poOcTa OOMMTa YHCIO PAROB Aep YMeHbillaeTcs, HU y2xe y OOLMNTAa 
AuametpoM 30 MM «ouuKyJIApHaad OOOO"Ka» cTrporo ofHOpAAHa. Crekyer 
oOaBuTb, YTO UX Apa HHTeCHCHBHEE, YEM IWMTOMIAasMa, MOFOWaloT ybTpacuo- 
JeTOBbIe JYYH C AWMHOH BONE! 280—250 Mp, JOMHHECILMpyIOT OpaH>KeBbIM, 
RalOT MOMOKUTEIbHYIO peakUHio MewbreHa, KpacadTCA a3ypOM B TeMHO-CHHMH 
WBeT H COflep2xkaT Oomee TeMHOKpacalieech AAppmuKoO (puc. 1a). Uuronnasma 
*Ke oOualaeT NOHMKEHHON, NO CpaBHeHHIO C Apamu, aOcopOunel yabTpacuose- 
TOBbIX JIYYeH, JIKOMHMHECIMpyeT KeJITO-OpaHKeBbIM, HECKOJIbKO OTJIHUHbIM OT 
JHOMHHECHEHIMH SAJIpbIlIKa, H OKpallwBaeTca a3ypOM B CHHHH uBet. Ilocae 
oOpaoorkuH puOonyKueas0l OaschuIHA WHTONIASMbI M TeMHaA OKpacKa AJPbilll- 
Ka He NPOABJIAIOTCA, B TO BPpeMA Kak sAfpa OKpawiMBalorca (puc. | 6). Mocne 
peakunu Xoukucca B KJleTKaX He BbIABJAIOTCA KaKHe-1MO0 KOMMOHEHTHI, Kpa- 
cAMecA B MyplypHO-KpacHbi UBer. HeoOxosumMo yunTpiBaTb yKa3aHue Xou- 
Kucca O TOM, ¥TO yrvieBowHEIH KOMNOHeHT JTHK u PHK xumuuecku cBa3au, a 
HOTOMy HeT CBOOOAHDIX IIHKOJIOBLIX py, KOTOpbie MOrVIH Ob! JaTb MoO*KH- 
TeJbHY!O peakiuio (°); zona radiata — posopas, a *KesTOUHBIe Wapbl — Kpac- 
HopatTpie. Iloce 5-MHHyTHOrO rHApouH3a B TpAXMOpyKcycHOl KuCOTe 3aMeT- 
HbIX H3MCHEHH B XapakTepe JIIOMMHeCIeHUMM He HaOsmofaetcs; nocne 10-mu- 
HYTHOFO — HCue3aeT JIIOMHHECICHIMA WMTOMMaSMbI, HO He Afep; 15-MMHYyTHBIIi 
THAPOM3 YHHUTOKaeT JOMHHECHEHIMIO MOCJeIHUX. 
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CoOcrBeHHO xKeITOUHAA OOo0"UKa, HH zona radiata, OfHOpogzHa, oKpa- 
UMBaeTCA 903HHOM B POSOBbIl IlBeT, He aOcopOupyer yubTpacduoseroBhIx yuei, 
iO MIpM JIOMHHeCIEHIMH BbIABJIAeT [Ba CJIOA: HapyKHbIN, MWpusieraloulul K 
POJIJIMKYJIAPHbIM KJIETKaM,— TeMHO-3e@JIeHbIM HM BHYTPeHHHH — cBeTVIO-3euIe- 
ibid. K nocmeqHeMy MpHMbIKaIOT XKe/ITOUHbIe Wapbl, JIOMMHeCIMpyrollue mpe- 
AMYULCCTBEHHO 3eJICHbIM Pa3JIHYHbIX OTTCHKOB. TakHM O6pa30M, O4eBHAHO, TO 
POMIMKYJIAPHble KJICTKH COfep%KaT 3HAYHTeNbHOe KOJMYECTBO HYKJICHHOBBIX 
kucs0T (PHK B mutToniasmMe H JLHK —B sgpax), a zona radiata tak xe, Kak 
A OOJIDIMHHCTBO XKEJITOUHbIX WapOB, JIMUIeHbI 3THX CJIOMKHIX COCLMHeEHHH. 

MoWIMKYJIAPHbIe KJICTKH, OKPyKalollve 3pe/blli OOWMUT, OTAeeHbI OT TKAHH 
AMUHHKA, OoraTOH KalWWIApaMU, PbIXOH OKCHUbHOH COeAMHUTebHOTKaH- 
HOM MpocsoHKoK (cM. puc. 1a), B TO BpeMA KaK C COOCTBEHHO 2KevITOUHOM O60- 
MOUKOH OHH HHTHMHO CBASAaHbI. EcTb OCHOBaHHA NOJlaraTb, YTO OTTOPxKeHHe 
AHILCKJICTKH OT AMYHHKA IipOMCXOAMT HMeHHO NO ITOK Mpocmolike, Tak 4TO MOcJe 
SBYIALHH NOfaBJAIOWee YHCO CPONMHKYJAPHbIX KeETOK MHTpHpyer BMecTe Cc 
BLIeIMBIUeHCA saAWeKeTKOH. TloceqHee nomHOocTbiO MOATBepxKalor aHuple 
B. I. Bextunon (7°,14). Y satitexserkv, JOcTHTWel BOPOHKH aliteBoga, donnn~ 
KYJIAPHbI€ KJI€ETKH yKe CHJIbHO JecbopMupoBaHbl. Mx apa MHKHOTH3HpOBaHHl,. 
OHH HHTCHCHBHO OKpalliMBatoTrca no Meubreny (puc.2a) u ApyrumMu sAepHbIMK 
Kpacutetamu. JlehopMalwA nposouKaeTcaA U B AMWeBOZe (puc. 26) No Tex 
mOp, MOKa He OOpa3ylOTCA Ba CaMOCTOATeJIbHbIe COA, CofepxKauue PHK u 
NHK (sropo u TpeTu cou %KeNTOuHOH OGONOUKH CBeKecHeceHHOrO sAlilla).. 
BpeMH HM MeCTO OKOHYATEJIbHOrO OO6pa30BaHHA 9THX CJIOeB He MpocexKH- 
Banocb. IlepBpii 2%e col OOpa3yeTca, BUAMMO, H3 OTTOPTIUMXCA 4YaCTHL, TKaHH! 
AMUHHKA. 

Kentounad oOos0uKa CHeCeHHOrO Awa, XpanuBuleroca 10 He pH KoM- 
HATHOM TeMMepatype, y2Ke COcTONT H3 Tpex culoeB. TlepBnil (co cTopoHbi 6emKa): 
jasodusieH (puc. 3a), MaeT NooKuTebHyO peakunIo Denbrena (puc. 36),. 
MOMMHECILUpyeT OPaHKeBbIM H aOcopOupyeT yIbTpaduoueToBble yuu. Heo6- 
XOMHMO OTMeETHTb, TO Mocwe 10-mMuHyTHOH OOpaOoTKH cpe3a TpuxJOpyKcy-- 
“HOM KUCJIOTOH peakiiua DebreHa OKa3bIBaeTCA HECKOJIbKO Goulee HHTeCHCHB- 
HOH. SOTO, BePpOATHO, CBA3aHO C H3MeHeHHeM Moviekyl PHK. Kpome toro, 
joulee UCTKO BbIABJIACTCA TOHKOBOJIOKHUCTaA (Ha pa3pe3ax) CTPyKTypa Keu- 
rouHoH o6omo"uKH. M3yaaa Bompoc oMmoq0TBOpeHHA AMIeKeTKH y Kyp, 
3. [. BextuHa oOnapyxusiaB %KeJITOUHOH OOOOUKe «3aCTpPABLUIMe» ciepMaTo- 
30H bl. 

Tpeqnosoxenve, JTO (oJJIMKyJIApHble KJIeTKH MPOHHKaIOT CKBO3b zona 
adiata BHYTpu AMWeKNeTKH MH aCCHMHJIMpyIOTCA B HeM KeJITOUHDIMH WapamMu 
3 4), we Hallo MomTBepwKAeHuA. CrleflyeT CunTaTb, YTO OCHOBHAA Macca dou- 
IMKYJIAPHbIX KsleTOK OOpa3yerT ocoOpl CO OOOMOUKH, KOTOpbI B CBeKeOTJIO- 
KCHHOM Ale pasesleH Ha 1Ba — PHOOHYKJIeHHOBbIM u Oes0KcupHOoHYyKJIenHO- 
sii. Uepes HelpowomMKUTeMbHOe BPeMA STH MocseqHve COpasy1oT COWIMK CuIOK 
1 BKJIOUaIOT B CceOA MepBbI, COCTOAMMH M3 OTTOPFHyTbIX uacTeH AMYHUKA. 
TpoucxoyuT smu cbusv4ecKoe MepeMeluBanve Moseky JLHK u PHK usu umeet 
MeCTO XHMVYeCKad HUBeJIMpOBKa STHX BelleCTB, HIM Ke OHO Mpeppallaerca 
3 Ipyroe — BOMpochl STH OCTAIOTCA HepeleHHbIMH. Oguako TOT (bakKT, UTO ake 
locuie 15-muHyTHOrO TuApOMH3a B TPHXJOPyKCyCHOM KUCsOTe OpaHxKeBas JIO- 
{MHECIICHUMA STOFO COA COXpaHAeTcA (MpaBla, He Ha BC€M IIPOTAKeHHH, a 
IMUIb B OTICJIbHBIX y4acTKaXx), aeT OCHOBaHHe MpeqNosaraTb, YTO NPOWCXOAHT 
IMUIb (bu3uuecKoOe MepeMellIMBaHHe BellecTB. } 

Takum 06pa30M, OCHOBHBIM HCTOUHHKOM HYKJICHHOBBIX KHCJIOT B 2KeJITOUHOM 
\SOMOUKE MOKHO CUUTATS CSOMIUKYNAPHble KJIETKH, a JONOJHUTeJIbHbIM — crep- 
faTo30vbI. Ha ocHOBaHHM CKa3aHHOrO MOXKHO MpesNosaraTb, YTO B KeJITOU- 
ili OOoMO0NKe KpoMe OOHapyxKeHHbIX — KepaTuHos (°, 7”), MylMHOMO,oOHOrO 
semectBa (°) MH HYKJICHHOBbIX KHCJIOT,— MMeIOTCA elle H Apyrve CJOKHbIC 
‘UMMUeCCKHE COeIMHEHHA, BXOMAUIHe B COCTAB (POJIIMKYJAPHbIX KJICTOK. 

Zona radiata y alia nocae 10 qHe Xpanenua OcTaeTCA Oe3 BHAMMbIX H3Me- 
enult. B xenTOUHbIX Wapax OOHapyXHBaIOTCA B OOVIbUIeM KosIMYeCTBe Oa30- 
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(pHJIbHbIe Kalliw (cM. pHc. 3a), Marollue OleHO-*KeNTYIO H KeJITyIO JIOMH HeclleH 
iuio. STH KaliH He OOHAPyKHBalOT MOJOKHTeIbHOK peak Penbren 
(cm. puc. 36). i 

B nepsue 15-—18 vac. HHKyOall4 B 2KeTOUHOH OOoIOUKe He yfaeTCA BBI- 
ABUTb CKOJIbKO-HUOY Ib 3AMeTHBIX H3MCHEHHH Mo CpaBHeHM0 C OOOOYKOM HEHHKY-) 
6uposanuoro alia. Ho Hauunad c 20—22 4aca TOJIbKO pH NOMOULH JIOMMHEC™ 
(LeHTHOM MHKPOCKOMMM MOXKHO 3aMeTHTb, YTO GOeMOK, NpHJeratoulun K o60.104Ke 
H JO 3TOrO BpeMeHH aBaBLIHH cepo-3eseHyO JIMMHHeECIEHUHIO, mipHoOperaet 
6eqHO-OpawxKeByto (papa, AMUb B OH3vIe*Kall4x K OOOIOUKe yacTtax). Jlto- 
MHHeCLICHILHA CaMof xKesITOUHOM O6o0UKH He H3MeHeHa 3aMeTHbIM OOpa3soM. 
K Hei c BHYTpeHHeH CTOPOHD! IIpHseraioT KMeTKH BHeSaPOsbILeBOH 9KTOLePMB! 
(BOIH3H OT 3apOfbIllla), HHTeHCHBHO aOcopOupytoulHe ysbTpacuovleToBble Jy4H 
c JummHoh BomHEr 280—250 Mt u JIOMHHECILMpPYyIOUlMe: WUTOMa3Ma — *KeJITO- 
OpaHKeBbIM, Apa — opaHKeBbiM. K 9THM KJleTKaM, B CBOIO OYepelb, MpHJe- 
raiorT XKeJITOUHBIe Wapbl. B HeKOTOpbIX M3 HHX HMeIOTCA Kalu, Oa30dHJibHbIe 
Ip OKpacke a3yp-303HHOM, JIKOMHHeCIMpytollue Oe2HO-*KeJITHIM, 2KeJITbIM, 
*KEJITO-OPaHKeBLIM H OPAH?KEBbIM H MOPJIOULalOlkWe B Pa3JIM4HOH CTeNeHH YJIb- 
TpadvoueToBble yd. ITO OOCTOATeJIbCTBO yKa3bIBaeT Ha TO, YTO B OMHOM H 
TOM 3Ke 2KeJITOUHOM Llape MMeIOTCA BellecTBa, CXOJHbIe C HYKJIEMHOBbIMM KHCJIO- 
TaMH Mo aOcopOunH ysIbTpapuoveTOBbIX JTy4eH, JIOMMHECIeEHILMU HM CpOJCTBy K 
KpacuTesi0 HW HaXxOMAlMecd B pasM4HOM cTaquH «cHHTesa». HeoOxogumo OTMe-) 
THTb, 4TO Nocme OOpa6oTKH pHOoHyKwIea30H HH OJMH H3 XKeMTOUHbIX WiapoB, 
HH OJHa 9KTOJepMasIbHaA KJeTKa, HU NepBbil COM w*esTOUHOM COOMOUKH He 
MpoABAAIOT GasocduuiO. 5-MMHYTHbIM THAPOIM3 B TPHXJIOPyKCyCHOH KHCJIOTe 
He BHOCHT 3aMeTHbIX H3MeHEHHH B XapaKTep JIOMHMHECICHLMH BCeX OMMCaHHbIx 
3JIeEMeHTOB WHKyOvpoBaHHoro sia. 10-MHHyTHbIM — yHHUTOKaeT JIOMHHEC- 
WeHUMIO TOJIbKO WATOMMA3MbI BCeX KJICTOUHbIX 9JIEMCHTOB 3apOsblllla HW KeJITy!O — 
*KeJITO-OpaHKeBylO B >KeJITOUHDIX Wapax. B mepBom Cj10e *KesITOYHON OOOsI0"- 
KH OpaHKeBad JIOMHHECIICHILMA CTAHOBUTCA MeHee HHTCHCHBHOH. 15-MMHYTHBIM 
PHAPOM3 YHMITOXKAeT JOMMHECHEHUMIO HW B ApaX BCeX KJIeETOK; MepBbl c/I0n 
*KeJITOUHOH OOOOUKH Koe-rye, Ha HeOObUIMX yuacTKaX, COXpaHAeT OpaHKe- 
By!0 JIOMMHeCLeHWMIO. Bee 93TO TOBOpHT B NOMb3y Toro, 4TO B OOosouKe JLHK 
HaXOJHTCA B OCHS OOJIbUIOH KOHIECHTPalHu, 3HAdHTeIbHO OovIbileH, 4eM B 
ApaX KJeTOUHbIX SJIEMCHTOB Pa3BUBalOUleroca 3apomblllla, H ITO Ha BCeM IIpo- 
TAXKCHHH XeITOUHOH OOOOUKH 9TA KOHIWeEHTPalluA He OMMHAKOBA. 

C yBemueHvem cpoka HHKyOallun OeqHO-opaHKeBad JIOMMHECHeHIMA MpH- 
Jleratollero K *KeJITOUHOK OOoOUKe OeKa He TOJIbKO yCHJIMBaeTCA, HO HM pac- 
MpocTpaHAeTca BCe Ja/ibUle OT OOOOUKH, B TO BPeMA Kak MOCJeqHAA BCe 3a- 
MeTHee TePACT HHTCHCHBHOCTb CBOeM JIIOMMHECIEHILMM, a MeCTaMM ake COBCeM 
ee mmilaetca. Ha craquu 72 uac. uHKyOalluud 3TH H3MeHEHUA yxKe MOXKHO OTUET- 
JIMBO OOHAPyKUTb HM A pyrumMu MeTogamu (puc. 4), Tak KaK HYKJIeMHOBbIe KHCJIO- 
TH. W3 OOOMOUKH MOYTH HcuesaIOT H OOHAPYXKUMBAaIOTCA JMUIb Ha HeOOVIbINNX 
yuacTKax. 

B *KeTOUHOH OOoOUKe sia, HHKyOupoBaHHoro 24—28 yac., mepBbiit 
CJIOH OTYETJIMBO OKpalllMBaeTcaA Mo Xoukuccy. CreqoBaTeIbHO, Ha 2TOM cCTaqHM 
HHKyOalluM B MepBOM Ciloe *KeTOUHOH OFOMOUKM MOABAALOTCA POKO- WIM My- 
KOMPOTeHbI, UTO, BEPOATHO, CBASAHO C H3MCHEHHEM XMMMYECKOM CTPyKTypH 
HYKJICHHOBbIX KHCJOT. 

Takum o6pasoM, Havasbuble CTaquv pasBuTuA 2MOpHOHAa KyPHILEI ConpoBox- 
WatoTcA rayOoKuMu FHCTOXMMMYeCKUMH H3MeHEHHAMM B %KeNTOUHOM OGo0"Ke 
Bce 9TH W3MeHeHHA CBA3AHbI C MHMBHLYaNbHBIM TeMMOM pa3BuTHA Ky pHHOoro 
Sapombiliia, HOCAT OYarOBbIli XAPakTep HM CHJIbHO BbIPaKeHbI B 30He OOpacTaHuaA. 

Virak, clo xerTouHo o6onoukn, cofepKaululi HyKseMHOBbIe KHCJOTHT, 
oOpasyeTca 3a cueT «qerenepalluu» MomAMKYAAPHBIX KJeTOK cllepMaTO30H 0B 
M ABJACTCA BTOPHYHbIM OOPasOBaHHeM; %Ke/TOUHaA OOOIOMKa He OcTaeTCA 6e3- 
yuacTHOM B Mpollecce pasBUTHA SMOpHOHa U, BULMMO, UrpaeT posb cBoecbpas- 
HOM «KJIaOBOH» HYKJ€OMpOTeHAOB, H3 KOTOPOM C MOMOMbIO OeKa STOT 2%KH3- 
HeHHO BaxKHbIH KOMIOHEHT KHBOM KJIeTKH NOCTyMaeT K pa3BHBalOlleMycA 3a- 
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Puce. 1. Oount kypuupi AMaMeTpOM 3 CM. @— Ha OMKYAAPHBIMM KIeTKaMH 
BHAHa OKCHMAbHAaA «rpannifa oTropxKenua»; Kapuya, asyp II-303uH; 6 —Tor xe mpe- 
TlapaT mocae oOpaborKu puOonyKneason. 1000 


Puc. 2. AimeknerKa kypullbl. @— B BoponKe slinesogya; Kapunya, 
@enbreu; O— B aliweBoye, Ha paccTrosHun 2,5 cM OT BOPOHKH; 
Kapuya, rematoxcuiuu Belirapta. 1000 x 


Puce. 3. Amo kypuupr yepe3 10 AHeH mocme oTKMayKu. Kapuya, 
a— asyp II-303HH; 6 — Menbren. 1000 x 


Puc. 4. Ato Kypuupr moce 
72 uac. wHKyOaluu. Dopma- 
JIMH, HeOKpalleHHbIi cpes. 


Muxpodoto 8B ybtTpaduone- 
TOBBIX Jyuax (280—250 mu). 


480 x 
A\AH, rt. 130, Ne 5, Wanymopuy 


on 


W\bILy H ACCHMHJIHpyeTca ero KJleTKamu. CegoBaTevibHO, Hapally ¢ MexaHH- 
CKOH HM HMMYHOJIOrHYeCKOH (yHKUMeH, %esmTOUHaA OGON0"Ka, BAMMO, BBI- 
ONHAeT H Tpoduyeckyio yHKUMI0, mpefctaBiad coOoH Jeno HYyKJIeHHOBDIX 
ACJIOT. | 


JlenHurpaycKHh mnequaTpHyueckuit Tlocrynuao 
MCJHUMHCKHH HHCTHTYT 18 1X 1959 


WHTHPOBAHHAA JIMTEPATYPA 


1B. H. Wanymosusy, JAH, 105, Ne 3 (1955). *# K. M. Bap, Uctopua pas- 
HTHA 2HBOTHEIX, 2, i397. AH CCCP, 1953. *%* W. His, Untersuchungen iiber die erste 
nlage des Wirbeltierleibes, Leipzig, 1868.. *. 11. H. Mutpogauos, Bapwasck. yuus., 
Pores, 1o9s.u)? Ae ec ail onprG. Rev 150" 910). oe Lam oman) oH eanlees 
. Exp. Biol., 13 (1936). ~* J. Needham, Chemical Embriology, 1931. § B. Me- 
apow, Matepuanbt 06 H3Me€HeHHM CTpyKTypbl H YHKUMOHATbHOrO 3HaYeHHA 2%KeNTOU- 
oH oOo0"KH KypHHOrO alia B Xone MHKyOaunu, J[ucceptauua, JI., 1957. ° R. D. Hote 
hkiss, Arch. Biochem., 16 (1948). 3° B.F. Bextuna, Apx. anat., ruct. 4 9M- 
puon., 35, Ne 1 (1958). 4B. T. Bextruua, Cospesanne alieknerKu, onmogoTBopenne 
PaHHHe cTaquu 9 3MOpHoHambHOrTO = pa3sBuTuA Kyp, JIucceptanun, JI., 1958. *% A. L. R o- 
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2 iAH, rT. 130, Ne 5 


we ON Sn ee Se ere 
rk MRM ay St Alig 5. 
Jloxaayn AkajyleMHu HaykK = 6 CP. (3 ogres ceed 
1960. Tom 430, Ne 5 
TEHETHKZ 


H. H. MEJBEJIEB 


CNOHTAHHbIE WH MHAYUMPOBAHHBIE ONYXOJIN JIETKHX 
Y MbIIEM CC57W, CC57BR H HX FHBPHAOB F, 


(IIpedcmaeaeno axademuxom H. H. Il maaveaysexom 19 X 1959) 


CnouTaHHble OMyXOsIM JIerKHX y MbIleH MO YacTOTe BOSHHKHOBEHHA CTO) 
Ha BTOPOM MecTe Mocsle OyxoveH MOJIOUHBIX wees. B ucceqOBaHHH NpHpowy 
Vi IIPHYHH UX BOSHAKHOBEHHA Pelllalolly!0 POMb ChIPpaJIN MbILWH YACTHIX JIMHHK 
BbICOKOPaKOBble, HH3KOPaKOBble H 3aHHMAaIOUMe MpOMexKyTOUHOe MOJIOKeHHF 
MexK]y HHMH. q 

Hauano SKCIepHMeHTaIbHOMy H3y4eHHIO ONyXOveH JerkKuxX y MbIllleH Opis} 
mogioxeno JK. Mspdu u E. Itypmom ('°) u K. Jimny (°), KoTOpbim BrepBBI 
yaslocb BbI3BaTb ONyXOJIM JIerKUX y Mblleli B pesyJIbTaTe CMa3biIBAaHHA UX Ké 
MeCHHOYFOJIbHBIM lerTeM; pu 9ToM K. JIuny BrepBble OOpaTua BHHMAaHHe Hi 
TO, YTO YacTOTa ONyXOMel MerKHX Y MbIlleH WHCTHIX JMHMM NOX BJIMAHHeM TOF 
*Ke CaMoro areHTa BO3pacTaeT MpOMOpUMOHAIbHO YaCTOTe CNOHTAHHBIX ONyx@ 
Jel. Orcioqa MOABHIacb BO3MOMKHOCTh WMpOKorTO NpHMeHeHHA KaHlleporeHo 
[Wk UCCHeLOBAHHA POM HaCNeACTBEHHDIX (bakTOPOB B BOSHHKHOBeHHH ONyxé 
Jie JierKHX. 

Baxkuyl0 pOJlb B HCCJIeqOBaHHM STOH MpoOviembl cbIrpasm onbiTEr X. Anzest 
Bonta (84—5), M. Ulumxuna (4) u ocobenHo B. Xectoua (’, 84"), koTopom' 
TIpHHaiexKaT HECOMHEHHO JIyulMe HCCeOBaHHA NO TreHeTHKe ONyxoveH se 
KHX H MOJIOWHBIX Kees y Mbllel. B jonomHeHve kK cBonKam JI. Jloy () 
M. Wunx«uua (°), 1B1At0N{MMcaA OOCTOATEIbHEIM BBEEHHEM B SKCIepHMeHTaJIbHe 
vsy4eHHe OMyxXosleH serkKHX, Mbl OTMETHM JIMIMb OCHOBHbI€ BbIBOLbI, KOTOP 
OHI MOJYYeHbI B WMTHPOBaHHbIX HCCIeEMOBaHUAX. f 

Y Mpillei Tex MH (Hampumep Cd7BL, C57L u gzp.), y KoTOppIx cnonTat 
HbIe ONYXOJIM JIerKHX BOSHHKAaIOT Kpaline pegKo (*, %4), Kanteporenbl JMU 
BeCbMa He€3HAUHTeIbHO MOBbIMAaIOT YaCTOTy HX BOSHHKHOBeHua. Ha billie 
TeX JIMHHH (Hanpumep I, C3H u gzp.), KoTopbie Mo uacToTe BOSHHKHOBeHHA CHO! 
TaHHBIX OMyXOJleH JerKUX 3aHMMaIOT TpOMexKyTOUHOCe MouOxKeHHe, BAMAHI 
KaHIepOreHOB NPOABMIAeTCA 3HAUHTebHO CHJIbHee WH BbiparkaeTca B yBeJHY 
HHH He TOJbKO MpOllenTa OMyXoseBbIx MbIlWel, HO H CyMMapHOrOo 4nca Onyx 
JeBbIX Y3JIOB Ha BCe Jou Jerkoro. HavOowee Ke CusIbHOe BIMAHMe KaHepor 
HbI OKa3bIBalOT Ha MbIllleH BbICOKOPaKOBbIX JIMHHM (Hampumep A), y KoTop 
K KOHILY MX %KH3HH ONYXOJM JIerKUX, Yallle BCero €AHHHUHbIe, BOSHMKAaIOT Nod 
B 100% cmyaaeB 6e3 BCHKUX SKCHepuMeHTAaJIbHBIX Bo3melcTBuH. JleticTB 
KaHIlepOreHOB BbIpaKaeTcA 3JeCb KaK B OFPOMHOM yBeHMYeHHN OOIero 4UHC. 
ONYyXOJIeBLIX Y3JIOB Ha BCe JOM MerKoro, WOcTHratollero HHOrLa CoTHH Uu 6 
nee (°°), TaK HB Pe3KOM CABHTe ONyXONeBOrO Mpouecca Ha Gosee paHune C1 
AMM 2KH3HH MBILIM (CBOero pola «OMOsIOxKeHHe» OMyxXoveli), B pesybTaTe ue 
MHOPOUHCJICHHBIE OMYyXOJIeBLIe Y3JIbI Pa3BUBalOTCA y BCeX 6e3 HCKJIOUeH) 
MbliieH y2Ke uepe3 1’/,—2 mec. mocule BBeleHuA KaHMeporena (8), 

Takum o6pasom, uccJleqOBaHuAMH yKa3aHHBIx aBTOPOB OblvIO TBEPAO ye 
HOBJICHO, YTO PeaKIMA MbIWMeH Ha KaHWeporeH, IPH MpOUHX PaBHBIX yCJIOBHS 
OMpeNeIHeTCA UX HACMECTBEHHOH MpelpacnoJIOXKeHHOCTbIO K CHOHTAHHBIM ON 
XONAM JaHHOM JOKAIM3alMH M YTO ONHa HM Ta %Ke O3a Kanlleporena y MBIID 
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a3HbIX JIM BLISbIBAeT JaleKO He OJHHAKOBBIII Sdbex.| Buipaxkascb B oOmler 
b Me, MOXKHO CKa3aTb, YTO CTeleHb ONyxomeoOpasytoilero jelicTBHA OHOrO 
4 TOrO Ke KaHlleporeHa Ha MbillleH pa3HbIX JIMHHH ecTb (PYHKIMA UX TeHOTUMEH- 
eCKOH BOCIPpHHMUYHBOCTH (COOTBeETCTBeHHO — Pe3HCTEHTHOCTH) K CIOHTAHHBIM 
MYXOAM JaHHol JOKastu3anun. B sTUx xe OMbITAX BrepBbIe ObWIn MOJIYYeHbI 
rakxKe IWITAMMbI IlepeBHBaeMbIX OMyXOJIeH JIeTKUX, MOATBEPAHBUIMe UX 3/10Ka- 
JeCTBEHHYIO Wpupony (6A). " 

_ Hamu splBeyenbi H B TeyeHHe 15 meT U3yUaIOTCH [Be HOBbIe JMHMH Mbilleit 
cC57W u CC57BR. Uactora Bo3HHKHOBeHHA Y HUX CNOHTAHHBIX oMyxouteli 
onyOuiNKOBaHa B (?, 42-8), B wacTHocTH, HaMH ObIvIO HaHeHO, 4TO MbIllIM 9TUX 
IMHHM OTMMUAIOTCA MO YaCTOTe BOSHHKHOBEHHA Y HAX CINOHTAHHbIX ONyxonei 
merkux (455). [IpenctaBiaio HeCOMHEHHBIM 
AHTEPeC MIPOBEPUTb 3TH HaGsOMeHUA B OMBI- fs 
re C KaHIeporeHoM, NO], BIMAHHeEM KOTOporO 1G 
HOMMeyeHHasd pa3HUlla B YacTOTe CHOHTAHHOrO 
yxXoeoOpasoBaHuAa Y MbllleH STHX JIMHHM 
a priori JOoJoKHa yYBeJIM4HTbCA BO MHOFO pa3, 
SCJIH TOJIbKO OHA JleHCTBUTeNbHO COycJIOBUJIe- 
Ha TeHOTHMMYeCKH HW B HallMx HaOJIOJeHHAX 
He HOCHJIa CulyuaHHEI xapaktep. Huxe mpu- 
BOIATCA JaHHbIe IKCNEPHMEHTAJIbHOM Tpo- 
BepKH TOTO BorIpoca. 

Matepuaa wu MmMetog. Mobnuam 
[C57W , CCS57BR (385—36 uHOpelHEIx NoKo- 
meHuui) u ux rvuOpunam F, B Bo3spacte 1—2 
wec. H Becom oT 15 no 27r Obl BHYTPHOpI- 
MMHHO BBezeH 10%-HbIii pacTBOp ypeTaHa NO Puce.1. Uacrora HHAYUMpOBaHHbIX Only - 
lmrua lr seca tema. HeOombuloe KomMue- Xone smerkux y mpmluel CC57W, 
‘TBO Mpluel A (9l-ro mokoseHus) Gpino CC57BR u ux ru6puzop Fi, onnoxpa- 

THO HHBEMMPOBaHHbIX ypeTaHoM.J1o3a 
(HBCUMPOBAHO B Ka¥ecTBe XOPOWO H3Y4eH- | yp ya |r peca tena. Kpusat ma 
HOrO BbICOKOPaKOBOrO KOHTpOA. JLia ucce- menuei A npa jzannom macuta6e Ko- 
[OBAHHA pasHOOOpPasHbIX CTOPOH MpoOJeMbl OpAMHAT BHIXOAHT JaleKo 3a npegenbi 
Myxone serkux ypetaH saBasetca uge- PadbuKa. To ocn a6cuuce orsoxKenst 
—¥IbHEIM KaHleporeHoM: OH He OOsagaer  “~*MP MOCTe BBexeHvA ypeTana 
iMKaKHM TOKCHYCCKHM JleHCTBHEM H MHOJIHOCTbIO BbIBOLHTCA U3 OpraHH3ma 
MII y»Ke uepes 24 uaca Moce BBeeHHA. CileqoBaTeJIbHO, elicTBHe ypeTaHa 
ia OpraHu3M ABJIAeTCA B MOJIHOM CMbICJIe CJIOBa OLHOMOMEHTHEIM, H B 3TOM OT- 
{OWCHHH OH BECbMa BHITOAHO OTMM4AaeTCA OT BCeX JIPyrMX KaHileporenos. 

Uepes Kaxkyble 2 mec. OT HauaJia OMbITa MBI NpHOJM3HTebHO paBHBIMH 
IOPUMAMH ObIIM 3aOHTHI UM UX Jerkue 3ac:puKcupoBanbt 10%-HEIM PopMasHHOM © 
IA MomcueTa BOSHHKIIMX B HMX ONyXOJIeBbIX y3JIOB. 

PesyabTatTu. Kak Buguo u3 Tabu. 1 uw 2 u puc. 1, pesymbTaTEI onpiTa 
JAXOATCA B MOJIHOM COrlaCHH C pe3yJIbTaTaMM HalllMX MIpeABapWTeJIbHbIX Ha- 
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Cpeduee ywweno onyxonebeix yin0b 


Ta6auna ft 


Uacrora MHAYUMpOBaHHBIX OMyxovei merkux y Mbileli CC57W, CC57BR, ux rn6puzos 
Fi (W xX BR) u A, OmHOKpaTHO HHbELMPOBAHHBIX ypeTaHOM; Jo3a 4 mr ua 1 r seca Tena 


Uepes Yepes Yepes Uepes Uepes Uepes 
2 Mec. 4 mec. 6 Mec. 8 mec. 10 Mec. 12 mec. 
JIMHHA 
MBIWeH FS x 
epee ee ash S| os] ae | etre heh aes 
a 3 3 3 a 3 3 3 z = zi S 
= > = > = a> = S = > = > 
CC57W 20 BeGHl 2s! G4 OS (40, OO ey 18 oy ae WE 
CC57BR py) 0,8; 18 7d, fo) h SA ae eee 4,0 9 4,5 9 4,5 
‘Fi(W X BR) | 16 PAM Nh 7a AAO 9 | al ES) ahs) 9,4} 10 9,5 
A AN ASE) By | Sata). A 26,0!) 4° |\<40),.6 3 | 44,9 Seat 
12° 1134 


2. | 7 we 9 i % mel ” . .- cP A4 he. . MS Se A a’ & @ ) 5 bs ays Tes 
j fs ele Bie ede at ie Meaty Wee) tng a Ree - 7m) a +, Sree 
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CpaBHHTebHad UacTOTa CNOHTAHHEIX HW HHAYWHPOBaHHbIXx onyxoueH merkKux y 
CC57W, CCS7TBR vu A 
= 


CnoHTaHHble ONyxouu WMuzyiupopanuble onyxouHu Ornomenne 
JiuHua qucna uAAY 
aie MBIMeH |B cpeaH. MbIIUeH 8 ae ee 
3—26 mec. YSHOE | heath B OMbITe ysJ10B oa 
ae ne cI SS UL ee eee nn ee ee ee ee 
CC57W 641 310 OFao rs 120 4234 A0K3 21,0 
57B yal 41:5) O05 84 237 2,8 56,0 
z — -— — Pe) 769 33,4 ? 
A A Ae eas LOS Ae Ooi 108 8139 isp ee TAG 


* Bxsiouenbl Heony6uKoBaHHble Zane 3a 1958—1959 rr. 

** IIo B. Xecrony (8°) — yacrora cnouTaHHbIx omy xovle y Mbliueli, 3a6nTHX B12-, 15-, 
48-HeeIbHOM BOspacTe. 
+4* [lo B. Xecrouy (R5) —wacToTa HHYMMpOBaHHbIX omyxovleH y Mbllei, HHbeLAp 
BaHHBIX JHOeH3aHTpalleHOM H 3a6uTHIX Yepes 16 Heeb OT Hayaa OMbiTa, 


6OMeHHH Hay, MbImtamu CC57W u CC57BR (*), a TakxKe C WHTHPOBaHHBIM 
BbIlle JJaHHbIMH MpefWlecTBYIOWLHX HCCJIeqoBaTeseH, MOJyYeHHbIMM Ha MbIlllé 
mpyrux suuni. Y mpiwei munynun A cpequue uucJia OMyXOJIeBbIX y3JIOB MO CTi 
WMAM HW MO ONBITY B IeOM OKasamucb HaHOombuuMH: y 23 mplued A Halizer 
769 y3o0B (B cpeqHem No 33,4 y3ula Ha MbIlb). Y mprmutel CC57W uactora ony 
XOvleli Oplula B HECKOJIbKO pa3 MeHblie, em y Mobile A: y 120 mpmuelH CCd7\ 
BosHuKsO 1234 y3na (10,3 y3na Ha MbIltb). Hakonel, y mpitet CC57BR cpe; 
HHe YaCTOTLI MO CTaMAM UH MO OMbITY B WeJIOM OKa3aJIMCb HAHMeCHbILMMH: 37eC 
y 84 Mpllel Bo3HuKJIO 237 y3noB (no 2,8 y3ma Ha MbIllb). Takum o6pa3or 
BOCIPHAMUMBOCTb Mpiluel A, CCd7W u CC57BR xk uecseqoBaHHOH jose yper. 
Ha MOKeT ObITb BbIPaKeHa CJeLyIOuluM OTHOIWeHHeM: 33, 4: 10,3 : 2,8 (Tabu. ! 
wid 12,0: 3,7: 1,0. Wane oTHoulenua JosmoKHbI HaOsOLAaTbCA MIpH cpaBHeHF 
YaCTOT HHIYIUMpOBaHHbIX OMyXxXoOveH MerKHX, OTHECCHHbIX K COOTBETCTBYIOINIM 
yacTOTaM CIMOHTAHHOrO OlyXxoueoOpa3s0BaHua Y MbillleH paCCMaTPHBaeMbIX J 
Hun. WM yelictBuTembHO, Nosyuaroulueca pu 2TOM 3HayeHHA 71,7 : 56,0: 21 
um 3,4: 2,7: 1,0 ZoBombHO OM3KO COOTBeTCTBYIOT OmKUaembIM 1:1: 1 ar 
W\eaIbHO KOHTPOJIMpyeMOro OMbITa Ip MOCTaTOUHOM 4NCMIe erO NOBTOPHOCTel 

PuOpuyupie Mp F, B aHHOM OMbITe ObIM MOJyYeHbI OT CKpellluBaHE 
camokK CC57W c camijamu CCS57BR. B coorsercTBuy c UX HacseACTBeHHOM KO! 
CTHTylMeH cpeqHve 4Ca ONyXONeBLIX y3IOB y THOpuOB OKasasIMCb Ha BCE 
CTaMAX OMbITa B TOUHOCTH MPOMeXKyTOUHbIMM MexKy TAKOBBIMH Y MbIlleH pi 
JMTeIbCKUX JIMHHH. 

B s3aksmloueHve 3aMeTHM, 4TO MbIlIM A, KaK M3BeCTHO, comepxKaT aKTc 
MOJIOKa M 4TO PpaK MOJIOUHBIX Kees pasBuBaeTca MouTH y 100% camoK 9T¢ 
mMHuM. CoxepxKvTcA JIM aHaJlorM4HEli daKTopy MOOKa jaTeHTHbIii BUpye 
mbilel CC57W u CCS7BR, Koroppii Tol BAMAHMeM areHTOB THMa ypeTat 
MOXKeT NepeXOJHMTb B aKTHBHOe COCTOAHME HW BbI3bIBATb ONyXOMM JIerKUX, Tl 
KaxkyT Oyfyulue ucceqoBaHua. 

Bipot. 1, Mpmim CC57W no vacrore BosHNKHOBeHUA Y HUX CIOHTA 
HDIX H HHAYUMPOBAaHHbIX OMyXOJleH JerKHX JOJDKHbI ObITb OTHECeHMI K rpyni 
3aHHMAIOUleH MpOMeKYTOUHOe MO/IOKeHve MeMKAY MbIWAaMH BbICOKOPaKOBb 
M HH3KOpaKOBbIX JIMHHH. 

2. Mpnuu CC57BR Gouee Pe3MCTeHTHLI K CNOHT@HHBIM HM HHAYIMpOBaHHB 
ONyXOJIAM PaCCMaTpHBaeMON JOKaIMsalluM M MO 9TOMY MpH3HaKy JOKE 
ObITb OTHECeHLI K HM3KOPaKOBBIM. 

3. Mora CC57W moryt GbiTb ucnomb30BaHbI He TOMbKO LWIA HCCJIeOBAaHl 
MpMpoOWbl H MpH4HH BOSHHKHOBeHHA OMyXoMe JerkKuX, HO HM WWIA HCHBITAHT 
KaHIlepOreHHHIxX BpequocteH. Ilocranospka OnbITOB MocmeqHero Tua Ha MBI 
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AHOH MJIH HECKOJIBKUX HeMHOrUuX JHE, XOPOWO H3YYeHHBIX B OHKOJOrHYe- 
CKOM OTHOUICHHM, JlaCT BO3MOXKHOCT TOUHeE ONWC€HHTb OTHOCHTeJIbHYIO POJIb 
® e I 
MCCJIEQYeMbIX KaHIePpOreHHBIX BpeHOcTel, HX KOHMeHTpalnto u T. Q. (44). 


MucTHTyT SmMJeMHONOrHH M MUKpOOKONOTHuH Tloctynua0 
um. H. ®. Tamaneu 28 1X 1959 
AkajeMHH Me]HIHHCKHX HaykK CCCP 


UMTMPOBAHHAS JIUTEPATYPA 
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MW. A. PATIOMNOPT 
MYTALUMOHHOE JENMCTBHE 1,4-BHCAMA3SOALETHJIBYTAHA 
(I1pedcmaeneno axademuxom H. H. Cemenosotm 22 VII 1959) 


Cpequ XHMWdeCKHX MYTAL\MOHHBIX areHTOB OCcOObIli HHTepec Tpeqcrapasne 
OU@Hb HEMHOFOUNCJIeHHand Fpylila BelllecTB, MHTCHCHBHOCTb JeHCTBHA KOTO 
PEIX MO3BO/IAeCT HM KOHKYPHPOBaTb C PeKOPAHO MOLIHbIMA (PH3HUeCKHMH MyTal 
reHaMH — PeHTTeHOBCKHMH JIy4aMH MH HeHTPpOHaMH. OTO MO3sBONAeT Cc UX MO 
MOL[bIO JIerKO BbIeIATD MepCNeKTHBHbe JIA ceseKUHH MOpdoviorMyeckHe 1 
(busvosormueckue u3MeHeHHA. Kpome Toro, 3KCMepHMeHTaJIbHbIM POH NosBouAe} 
OWCHHTb JOCTOHHCTBa HOBOFO CHJIbHOrO MyTareHa B JleTePMHHALLMH COOTHOLME 
HUA MexKLy OOULMM BEIXOJOM MyTalHi WH CTePHJIbHOCTbIO, BCera COMpPOBOwK Male 
ule MYTAallWOHHbIM apPekT BCJIeEMCTBHE XPOMOCOMHbIX NepecTpoek. | 

SaMeTHM, 4TO JlaxKe IPH ABHOM IpeBocxoscTBe (usuyeckoro MyTareHa » 


HeECKOJIBKO pa3 NO HHTCHCHBHOCTH TeHeETHYeCKOTO JleHcTBUA, KaK 93TO HMee 
CH, — CH, 


MeCTO, HalIpHMep, NPH COMOCTABJIEHHH C OKHCbIO JTHJICHAa IID HMCHE 


(@) ? 
HHe JlaHHOrTO YeTepOWMKIMYeCKOrO COeHHEHHA [IA CesIeKIMOHHEIX HYK] 
lO MaTepHasiaM wWiBeycKoro CesekKWHOHHOrO MHCTHTyTa B CBaytecdbe u Jlecnor 
HHCTHTyTa B CTOKTOJIbMe, NlOKa3aJIO 110 BbIXOLy CeJIeEKUHOHHO O1aronpuATHbL 
MyTallui, BOSHHKAaWILHX B COPTaX AUMeHA (3aHHMAIOWLMX 3HAYHTeJbHbIe MIC! 
magzu B Ispenuu u CepepHot Espone), Tpoinoe mpeBocxoycTBO 3TOrO XHMHYE 
cKoro MyTareHa Ha] MaKCHMAJIbHO 9PPeKTHBHLIMH, «YapHbIMH» O3aMH PeHTTé 
HOBCKUX JIlyueH H HeHTPOHOB. 

EctecTBeHHO, elle OOJIbIly!0 WeHHOCTh JIA CeeKUMH MpescTaBAAIOT XHM¥ 
yeCKHe MYTAreHbl, IIpeBOCXOMAILMe Mpeebl HHTEHCHBHOCTH Ha3BaHHbIX UM Ap 
rux (usuyecKkuX (haKTOpoB. OWHaKO KOJIMYeCTBO TAKHX XHMMUeCKHX MYyTAareHOll 
Kpalie OrpaHWyeHO WM UCYHCJIAeTCA BCerO JIMUIb JBYMA-TpeMA MOJIeKy JIAPHBIM 
CTpyKTypaMu. 

Cpeau HanOovlee ONpaBaBlMX ce6A B WIMpPOKOM HCIbITaHHH Ha MHOroUM 
JIGHHBIX OObeKTAX, MHOTOKJICTOUHBIX H OMHOKJIETOUHBIX, XHMHYCCKUX MYTAreHO 
HAaXOJUTCA TPOHHOM a30TCOLepXKallul reTepOUMKM STHJICHHMHH C MHOrounCcAeH 
HBIMH ero Tpo“sBoqHpimu (78). 

Ilo o6uuM MpegnochimkaM cTpoeHHA Tpex¥leHHOrO WuKsa, OOHAapyxuBa 
Mero OY€Hb BbICOKOe yIvIOBOe HallpsxKeHve, YTO OYCBHTHO 3 BeJMUMHI ru 
M@XKY COCeMHAMH MO KOJIbILy CBASAMH, JocTHratoulero 60°, umeroTca peasbHb 
MIPeMNOCLLIKH JIA TeHe€THYeCKOM AKTHBHOCTH H Y CTOJIb peaKILMOHHOCTIOCOOHOrs 


M XHMMYeCKH CBOeOOpasHOrO TPOliHOro reTepoluKNa, KaKHM ABJIAeTCA Ma3c 
MeTaH N=N. 
VE, 


CHe 
OjHako B HalllMX MHOPOUNCIeHHBIX SKCMepHMeHTaX J[Ma30MeTaH TIO cBoeM| 
MyTallMOHHOMy HHJeKcy Hurge He OOHapyxu sdpbeKTHBHOCTH, MpeBocxoss| 
UleH OKMCb STHJIeHa, STHJICHHMHHY %Ke OH YCTYMaeT MpAMepHO B ecATb pat 
K eToMy Hao oOaBuTb MpescTaBssAioue cepbesHyt0 MloMexy B HIMpoKo| 
MpaKTHKe BBICOKY!O TOKCHYHOCTh JMasOMeTaHa H HeEOOXOAMMOCTb MpoBeleHH|! 
OMONOrMYeCKOrO SKCIepHMeHTa B MOMEHT BBIJeeHHA jMasOMeTaHa, UTO BeCbM| 
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HeoOXOJHMbIe Jt CHHTe3a a6opaTopHBle ycoBuad. HeckoubKo HCnsITaHHblx 
oe MIPOHSBOAHbIX Ha30MeTaHa He OOHAPyKHJIH MpeHMyllecTB Mepeq Ha30- 
MeT4HOM, CCJIH B MOJIeKyJIe HaXOJMTCA TOJIbKO OHO KovIbIlo. Takos, B ¥aCTHO- 
TH, AMasoyKcycHEIH sup. Ilo cpaBHeHuio c HAM peSKO BbIJe/IAeTCA MYTAILHOH- 
Had XapaktepucTuka 1,4-Oucqua30alleTu6yrTana: 


N N 
BY : ve 
CH — CO —~ CH, — CH, — CH,— CH, — CO — CH 
v4 “ 

N N 


ITO BelleCTBO, MpelcTaBAOLlee COO! CBETIO-*KEJITHIE BOLOPAaCTBOPHMbIe KPH- 
CTaJIbl, BECbMa YCTOHYMBO B yCJIOBHAX CTaHJapTHOH NuTaTeibHOM cpegbl U 
BLISbIBAeT OUCH CHJIbHbIM MyTareHHbI scdekT pH BosfelicTBMH Kak Ha co3pe- 
BalOllHe MOJIOBbIe KJI€TKH IMOPHOHOB HW JIMYHHOK J po30duvibl, TaK H Ha CO3peB- 
Wve MOJIOBbIe KJICTKH B3POCJIBIX HACeKOMBIX. 

B Bue WJOCTpalluH MpHBeseM Pe3yJIbTATHI OLHOTO 3 OMbITOB,. re XHMH- 
YeCKHH PaspaxKUTeb BHOCHJICA Ha NOBepXHOCTb MHTAaTebHOM cpembl B Mpo- 
Oupkax panuycom 0,9 cm (tTa6a. 1). 

Taoauna 4 


MytalMonHasa otpekTuBHocTs 1,4-6ucqHasoalleTHGyTaHa pH jelicTBHH 
Ha mosopbie KIeTKH Drosophila melanogaster 


Tlosa 1,4- 


ucao 
a GaeReaeeate: mpoananusu- Uncao metanek Myratuu 
epus ag ie POBaHHBIX H BHAUMBIX | B % K UNCIY 
B ee cM XpPoMocoM MyTaunn XPOMOCOM 
I. Atua wu quunnKu 

nepBoro Bo3pacta 5) 223 15 Ae) 
II. Bapocanie camupt 7 317 32 10,4 
Ill. Koxutpomb — 636 — — 


Cpequ JleTabHbIX MyTallHii BOSHHKJIO 6 BHAHMbIX H3MeHeHHH CopMBI rasa, 
OKpaCKH Tesla, CTPOeCHHA KpblvibeB. CooTHOWeHHe MeXKTy ABYMA KlaccaMH Ha- 
CJIECTBEHHbIX H3MeCHeEHHH MpemcKasbiBaeT, Ha OCHOBe HMeIOULMXCA HaOwOe- 
HHH, BeCbMa OwlaronpuATHyIO MepclekTHBy VIA CeJIeEKIMOHHOFO HCIbITAHHA. 

BaxKHO OTMCTHTb O4€Hb HeOOJbIyIO TOKCHYHOCTh HOBOFO JHa30MeTaHcosep- 
*Kallero MyTareHa IIpH BJIMAHHH Ha B3pOC/bIX HaceKOMbIX. Ilocme AByXHeevIb- 
Horo MpeObiBaHHA HECKOJIbKUX JeCATKOB MyllleK Ha Cpeyle C MyTareHOM rHOeuHM 
MouTH He Opiio. OrmeTHM, KCTaTH, MapaOKCaJIbHbId Ha NMepBbik B3rAy MakT 
ru6eu 3a STO BpemaA 90% HaceKOMbIX B KOHTPOJIbHOH cepuu. IIpuynna saksmo- 
YaeTCA, CKopee BCero, B 3afepKKe PasBHTHA MeceHH Ha MUTATebHOH cpese 
mpoOupok I] sKxcnepumMeHTambHol cepuu. Omnako He HCKJIOYeHO MOJIOKUTEIb- 
Hoe BJIMAHHe B BHJe 3aMeWIeHHA pocTa ApoxxKel, NopoH cJMUIKOM ObicTpo 
CIBUPaloluluX KOHIUeHTpallvi0 BOAOPOAHbIX HOHOB B CTOPOHY KUCJIOTHOCTH. 

Ouenb OarompuATHbIe MoKasaTesM OOHAPYXUBasa MJIOMOBHTOCTh HaCeKO- 
MBIX, CONpHKacaBliuxca c 1|,4-6ucqHasoalleTuJIOyTaHOM B pa3JIH4HbIX YCOBUAX. 
CpaBHuTebHO BbICOKaA MJIOMOBHTOCTh MpesCKasbIBaeT, MO-BHJHMOMY, BTpoe 
MeHbIUHH BbIXO, XPOMOCOMHBIX aOeppallul, 4eM MIpH OMbITaX C HeHTpOHaMH H 
PeHTTeHOBCKHMU JIydaMH. 

Tlanupie Taba. 1 noKa3bIBaloT, ITO MO MHTeHCHBHOCTH reHeTHYeCcKOro appek- 
Ta HOBbIli MyTareH He yCTyllaeT KOPOTKOBOJHOBOMY U3JIy4eHHio. OtTyleJIbHBIe 
9KCIEPHMeHTHI, MpOBeseHHble HO HECKOJIbKO BHAOM3MECHCHHOM MeTO/MKe, MO3BO- 
JISMIOT HAJeATbCA Ha BO3MOXKHOCTh 3HAYHTeIbHO NpeBsolita sPPekTHBHOCTb (pu- 
3M4UeCCKHX MYTAILHOHHbIX (aKTOPOB. 

Ha ocuoBe BceX MpHBeeHHbIX MaTepHasIOB MOXKHO CYHTATb, TO oOHapy- 
%KeHa HOBAA MOJIeKyJApHad CTpyKTypa B AOMOHeHHe K TEM H€CKOJbKUM XH- 
MHYeCKHM MyTareHaM, KOTOpble OCTABHIM 03a ce6a (pOTOHEI H MpOHHKatollly10 


KopllyckyJIApHy!O 9MHCCHIO. 
4135 


HO MA CeeKUHOHHEIX yupexkyeHuli, B KOTOPBIX OTCYTCTBYIOT 


nm c 4 . Se ex’ 34 
| : ‘ PN een 


5 ASy 0 ee 

Hosni TpanccbopmMupylouluit areHT MoxKeT ObiTb MpefJiowKeH B NepBylo Oye 
pellb JIA HCIbITAHHA B UCCHePOBAaTeJIbCKUX YIPeKMeHHAX HU cbaOpu4HbIx m1a60' 
paTOpHAX MO aHTHOWMOTHKaM. OTO OOellaeT CO3LaTb MHA rpvHOKoB-Npoxyilen 
TOB C pe3KO MOBbILIeCHHBIM BbIXOJOM TIeHHILMJIIMHa, CTPelTOMUIMHa WM APyrh 
AHTHOMOTHKOB. CXeMa TaKOrO 9KCHepHMeHTa MOXKET MOBTOPATb cXemy, Mpesvio! 
*%KeHHYyt0 Hamu B 1947 Pr. WIA STHJICEHHMHHA HM MOSBOJIMBITyI0 3a KOPOTKOe BpeMs) 
NOMYYHTb JMHHM C MPOHSBOAHTEbHOCTbIO CHHTE3a aHTHOHOTHKA B HECKOJIBKC 
JICCATKOB pa3 BbIe HCXOQHOH. 

Satem, 1,4-Oucqua3oaueTum6yTaH OGOellaeT H3BeCTHBIM ycnex B OMNbITa? 
JIA CO3,aHHA 2%KMBBIX BaKIMH — OaKTepHa/IbHBIX H BHPyCHbIX (B WaCTHOCTI 
MOJIMOMHeJIMTHOH), T. €. OPraHv3MOB, NOTepABWWMX BHUPyJICHTHOCTb, HO COxpa 
HMBUIMX HMMYHOFeHHbIe CBOHCTBA. 

OjHako 1loKa CaMoe Ba2KHOe COCTOUT B TOM, ITO HOBbIM MyTAreH OKAa3bIBaeTC 
HaHOovlee YOOHEIM JI CesIEKIMOHHBIX Ce@JIbCKOXO3AMCTBEHHBIX CTAHWMA HM Ja 
OopaTopu, BCTpewaiolluxX TPyHOCTH NpH MaHMNyIAWMAX C STHJICHOKCHON 
MH 3TUJIGHAMHHOM. 

Ham ne KaxkyTca oco6eHHO OGelLalOuMMH MOMbITKH HCIOJIb30BaTb JOBOJIBHC 
rpOMO3{KHe MOJIeKYJIbI C TBYMA Ma3OMeTaHOBbIMM KOJIbIaMH JIA BOSJeMCTBMS 
Ha OakTepHaJIbHble AML C WesIbIO CO3,aHHA AHATOKCHHOB, KaK 3TO C ycCrlexoN 
OcyllecTBAAeTCA B IMpakTHuecKuX MaclITaOax BOsLelHcTBHeM (hopMasblerudé 
Ha cieluduyeckve OakTepHasbHbie ALI WudTepuu, cTOMOHAKAa HU [pyre 3K30' 
TOKCHHBI. TeM He MeHee 9KCHepHMeHTH! B 9TOM HallpaBJIeHHH HeEOOXOLHMBI, HO! 
CKOJIbKy CyllecTByeT elle MHOro «petbpakTepHBIX» TOKCHHOB, HalipaBJIeHHt 
3KCNePHMeHTAbHOrO MOAXOa K KOTOPbIM TPyQHO IpeqcKa3arTb. | 

CaMbIM OTPHILaTeJIbHbIM 9JIEMCHTOM B IIPOrHose aeKBaTHOCTH JlaHHOrO JH 
a3OMeTaHOBOrO 3aMelleHHOrO B KaveCTBe CpeMCTBA H3FOTOBJIEHHA AHATOKCHHO! 
(TOKCOHOB) ABJIA€TCA U3BeECTHAA BePOATHOCTb BBeJGHHA COOCTBeHHOTO aHTH 
reHa, MOCKOJIbKy Ha30MeTaH MMeeT BeCbMa JYPHYy!O CulaBy B CMbICJIe cooOule 
HUA aJwiepruu u CeHCHOnNIM3allMu K Hemy HM OM3KuM BellecTBam (°). MH sce xe 
IIpAMbIe SKCIEPHMeHTHI C WeJIbIO CO3aHHA HOBLIX AHATOKCHHOB CHOCOOHHI IIp¥ 
HeECTH HeOKUJlaHHble pesybTaTbI. Bemb MHOrHe GOHOOrM4YeCcKHe CBOHCTBA 1 
(PH3HKO-XHMM4eCKHe MOCTOAHHbI€ CHJIbHOrO MYTareHa OTCYTCTBYIOT B JMa30: 
MeTaHe, a 3aTeM HepeAKU CuIyuaH, KOra BelllecTBa, OCTABJIAIOULMe aleko Mo 
3a PopMableruy H MO COXKHOCTH, H MO MpeNMOcbiIKaM IA CO3MaHHA HOBBS 
aHTHreHOB IIlyTeM COv¥eTaHHA CO CMelndHyeCKHM MOJICKYJIAPHbIM OCTATKOM: 
COBCeM He OlpaBYbIBaloT MOJOOHLIX OMaceHHH. XOPOWIMM MpHMepoM 3TOFO OKA 
SbIBaeTCA MOBeEeHHe HEKOTOPHIX S*PUPOB KapOaMHHOBOM KHCJIOTHI, CO3TarOULA? 
aHaTOKCHHbI, KaveCTBEHHO He yCTyMalolive cbopmasibyeruiHEIM. 

1.4-OucnuasoalleTun6yTaH Obi cuHTesupoBan A. A. Bepaunpim u K. H 
Kypaiomopol B xumuyecKoh ma6opatopuu Muctutyta Tepanun paka u mpeny 
Ha3HayaJIcCA JIA UCIbITaAHHA C MeyeGHOH LWeIbIO. 

B o6mei opme, ecu cyQuTb NO reHeTwuecKHM KPHTepusM, S9Ta rpynne 
MpelapaToB OTBeuaeT NOCTAaBJIEHHOH 3afaye He MeHbIlle, eM A pyre MyTAalMoH 
HO AKTHBHbI€ PALI BeLLeCTB, MPHMeCHAeCMBIX B OHKOJIOrMH. YKaxKeM, TeM Hé 
MeHee, Ha OOHApPyXeHHble B HalIMX OMNITAX MpH3HAKH COOCTBeEHHOTO KaHllepo: 
reHe3a B BUe MeJIaHHYeCKUX BKJIOUeHHH y HACCKOMBIX, KOra BeCb MeTaMOp: 
(ho3 MporeKaJI B HeMlocpeyCTBeHHOM COMpHKOCHOBeHuM c MyTareHom. B ppyrHy 
MpOWSBOAHEIX OUCIMAasOCOMepKalluX COeIMHeEHUM 3TAa CTOPOHA AKTHBHOCTH MO! 
*KeT ObiTh B 3HAUHTebHOK cTeneHu MogaBsena. Tocbinku K TOMy He MeHBIIHe 
YeM JWI YMOTPeOMAeMBIX Tellepb ApyruX cpescTB XuMMYeCKOH TepanHn 3u0Ka: 
YeCTBEHHbIX HOBOOOpasoBaHHH. 

Hi3n0x%KeHHbIe SKCNEPpHMeHTAIbHBIe MATePHaNbI MOSBOAIOT OMKULATh OYCHE 
HHTEPeCHbIX TeHETHYCCKHX Pe3yJIbTaTOB OT MOJIeKyJI, coveTaBUIHX 3, 4 uv 6oub: 
We WMa3OMeTaHOBbIX WuksIa. CKopee BCero, aIMTHBHOCTh MYTALHOHHOTO BAH: 
HHA COCTABHbIX IMKJIOB B BUe MPONOPIUMOHAIbHOCTH KOHEYHOFO reHeTHYeCKOrC 
BOSNCHCTBHA YHCJY BKJIOYCHHEIX B MOJIeKyJIy JMa30MeTaHOBLIX KOJIell 6yel 
B Ha3BaHHbIX Mpemetax Bbijepxana. I lomudyHkuMOHaIbHOCTb 0 cyry60 aKkTHB: 
HOMY OCTATKy MpeCKa3biBaeT HeMaJly!0 UaCTOTy peakuui 2-ro, 3-ro umM Apy: 
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AX KOJIEI, C XPOMOCOMHBIM MaTepHaJIOM Ha OYeHb OJIM3KOM pacCTOAHMH OT TOU- 
M, Te BCTYNHNO B BaeHTHYy!O CBaA3b l-e KOAbIO,— Jax%Ke B OMHOM exe. 
IIpu napatienuu pacctrosuua MexKLy aKTMBHBIMH WeHTpaMu B mMpotecc 6y- 
T ye BOBJeKAaTbCA YlasieHHble Apyr OT Apyra yaacTKH OHO XpOMOCOMBI 
JM pasHble xpomocompl. IloceqHee noBmeyeT 3a coOoH yBemMueHHe 4acCTOTHI 
POMOCOMHBIX MepecTpoeKk H 3aBHCALeH OT HUX CTepHsIbHOcTH. B stom acmeKTe 
MJIOTHEHHOe PacnosowKenve [MasOMeTaHOBbIX KOJIelL B asMdaTHYeCKOM HIM 
POMATHYeECKOM COeENMHEHHM OOellaeT HeMaJIbI BbIMrpbIL. 

Uro Kacaercsd MpHpofbl XMMMYeCKOrO BsaNMOselicTBHA C TeHHBIM MaTepHa- 
OM, TO Ha OCHOBAHHM ONbITOB MO MeTHJIMPOBaHHIO H MeTOKCHJIMpOBaHHiO MHO- 
WX AMHHOKHCJIOT — HaXOAULMXCA BHYTPH OesKOB H CBOOORHEIX — B OMbiTax 
| fmasometanom (*) MoxKHO OMKuaTb B3auMOselicTBHA Oucqua30-MyTareHa B 
epBylO ovepesb C THAPOKCHJIbHbIMH, KapOOKCHJIbHbIMA HM MMMHO-rpynnamu 
@JIKOB. 

OnvcaHHbIi BbICOKHH KOJIMUeCTBEHHDIM MOpAyOK BbIXOMa HaCJIeCTBeH- 
BIX Mepemen oOOellaeT OOHAPyKenke cheltuduyeckH BOSHUKAIOWLero MyTALHOH- 
oro «cnekTpa». CBoeoOpa3ve, pa3symMeeTca, He BbIparKaeTCA B HAaCTOJIbKO pe3s- 
OM WHIMBHAyabHOCTH CBHTOB, 4YTOObI MO HeCKOJIbKHM TepBbIM «IIpAMBIM» 
YTalUAM MOXKHO ObVIO OMpeleUTb CTPyKTypy BbI3BaBlllero uX MyTareHa. 
yHako anamn3 IIpHMepHO COTHH MYyTaLHH Ha XOPOWIO W3YYeHHbIX CeJIbCKOXO- 
sAMCTBEHHEIX OObEKTAX, Jue Bcero 31aKaX C JMMJIOHAHbIM HAaOOPOM XpOMO- 
‘OM, OTKPbIBaeT TaKYIO BO3MOXKHOCTE. 

Ene Ooviee NepcieKTHBHO H3y4eHHe WIA WaHHOM Wem “YacTOTHI «OOpaTHBIX» 
“yTalu (HalpwMep OT pelleccHBHOCTH K HMCXOJHOM MOMMHAHTHOCTH JIM OT 
leTaJIbHOCTH K HOPMaJIbHOH 2*u3HECTIOcOOHOcTH). IIpu mogqoOHOh NMocTaHOoBKe 
MbITA MevaTb OPUFMYHAJbHOCTH MOXKeT ObITh OTKPLITa Ha OHOM JIM HeCKOJIb- 
<AX TeCHHbIX JIOKycax, Te YacTOTa BOSBpaTOB NopoH focTuraeT pa3vIM4uHA B 
MOTH UM THICAYH pa3 lO CpaBHeHHIO C APyrHMu MyTareHaMH UW B MUJIJIMOHbI H 
MAJIN apibl — TO CpaBHeHHO C eCTECTBEHHbIMU YCJIOBHAMH. 

YKe aBHO HaMeuaBIUaACA TEHJCHUMA CTPyKTYpHOM peuHTepMpeTaluu DH- 

YN 

Zz 

H, 
\N 
apema. OgHako moyoOHaad OleHKa pe3KO MpOTHBOpewuT HYJIeBOH BeTHYMHE 
AOHCTAHTbI SJIEKTPHUeCKOFO MOMeHTAa na3soMeTaHa, Topa3gqo GOovlee BepOATHOH 
IA KOJIbIa, YeEM JIA OTKPbITOM CTPyKTYPpbl. 

Jlo pa3bacHeHuA ZTOTO NpoOTHBOpeyuA WuKsIMYeCKaA CTpyKTypa ocTaeTcA 
Joslee MpaBgonozo6uHon. 

IIpuuowy Onarogapnocts A. A. Bepauny, WpeqocTaBuBliiemy HaM JIA HC~ 
enoBaHua 1,4-6ucquasoallerusi6yTan HM pA Apyrux coeqvnenuH. 


CTajla TOCMOICTBOBaTb B HaCTOALMIee 


agoMeTaHa KaK CH, = N=N, a ue C 


WuctutyT xumuueckolt du3suku Tloctynuso 
Axkayemuu uHayK CCCP 10 VII 1959 
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Jloxszanm Axagemuu wayk CCCP . 
1960. Tom 130, M5 _ 7 


THIPOBHOJIO‘H 


M. M. KAMILHJIOB 


NMTAHWE FPEBHEBHKA BEROE CUCUMIS FABR. 
(ITpedcmaeaneno axademuxom H. H. Ilmaaveayserom 28 X 1959) 


B mpempinymielt pa6ote (1) 6bliI0 MOKasaHO, YTO OCHOBHbIMM MMULeBbIMH OO 
eKTaMH Gepoe ABJIAIOTCA TpeOHEBHKH Apyrux BuOB. B nacToAMeH cTaTbe Mp 
BOJATCA HOBbI€ MaTepHasIbl, YTOUHAIOUMe paHee NOJyYeHHble CBeJeHHA. 

B uione — asrycte 1958 r. 6pim0 mpoBeyeHo 17 onbiToB KopMJieHusA Oep, 
rpeOnepukom Bolinopsis infundibulum. SaxpaT OomMHorcHc Mpoucxo_UT Tj 
COMPHKOCHOBeEHHH 3TOrO rpeOHEBHKa C Kpaem pTa Gepoe. bomuHoMmcuc 3axBaT 
BaeTCA B JIOOOM MOJIO%KeHHH: C OpabHOrO H aOopasbHOTO TowOCcOB H COOK! 
Uepes HeCKOJIbKO MHHYT MocJe 3aXBaTa COKpallieHHe CTeEHKH OOWIMPHOH TJIOT! 
MIpoTaKuBaeT OOuIMHOMCHC K palioHy BOPOHKH, Mocwie vero HayHHaeTCA pact, 
NoliMaHHoro rpeOHeBukKa Ha OTJe/IbHbIe yacTH. Uepes 16—30 MuH. OT MoMeH, 
3aXBaTa (BCpeHeM Yepe3 26 MMH.) BBOPOHKYy Gepoe, a3aTeEM B MePHAHOHAJIbH) 
KaHaJIbl HAYMHAIOT MOCTYMaTb OTIeJIbHbIe YACTHUBI Tela GomMHoMcuc. TlocTenen; 
3TOT Mpollecc ycuIMBaeTCA, HM BCKOpe BCe KaHaJIbI Gepoe, BKNOUAA KOVJIbIEB 
OKOJIOPOTOBOM, OKa3bIBalOTCA HaNOJIHCHHbIMH YacTHIaMH OomHHOorcuc. TlepBpi 
B KaHaJibl Oepoe NPOHHKAIOT YaCTH 3a4aTOUHBIX IlyMasiell H KJIeTKM Tesla, 3aT 
(B cpeqHem yepes 50—60 MuH.) HadMHaIOT NocTyMaTb rpeOHble MacTHHKY; t 
pe3 4ac c HeOOVIbUIMM BCe KaHaJIbl Oepoe, a TaK2Ke HX CJeMbIe BLIPOCTbI yxKe & 
MOJHAIOTCA SHEPrH4HO MeplatouluMu rpeOubiMH MviacTHHKamu. Ha6Osmogaa 
OTJCJIbHBIMA TpeOHbIMH MWlaCTHHKaMH, MOXKHO yCTaHOBUTb, 4YTO HeKOTOpHIe 
HX He Tep AIOT CIOCOOHOCTH K CAMOCTOATEJIBHOMY J/BU2KeHHIO B KaHaJiax Oepoe B 
yenve 30 mun. Ilo npoulecTBuH STOrO BpeMeHH MvlaCTHHKa CTaHOBHTCA Hel 
BMXKHOH HM MocTemeHHo pactBopsietca. IIponomkuTebHOCTS NepeBapuBaHHA rpe 
HeBUKOM Oepoe AmHOK 30—40 mm rpeOHeBuka OomMHoMcue pasmepom 15—20 3 
COCTaBJIAeT B CpeHeEM OKOJIO 3 yac. 

Ilpouecc nepeBapuBanus SomMHOMcHC, TAKUM O6pas0M, MOXKHO NospasienH 
Ha TPH CTaqHuv: Je3sHHTerpalluA B TloTKe, NOCTyNMeHve sacTel OomMHOMCcue t 
pes BOPOHKy B KaHaJIbl raCTpOBacKy JAPHOM CHCTeMbI HM MepeBapuBaHHe B KaHawal 
TIpoqomKutTeibHOCTh MepeBapHBaHHA H3MepseTcA HeMHOrMMM uacaMn. 

M. Jle6yp (?) yKaspiBaeT Ha BCTpeyaeMOcTbh B MHUeBapuTebHO! TMovoc 
Oepoe OCTaTKOB payKOB M APyFHX MaHKTOHHbIX OPraHH3MOB, He OTHOCAUIMX, 
K rpeOueBukam. IIpupeny aHHbIe Hallmx onbiros 1958 r., nocTaBJeHHEIX J) 
BbISCHEHHA MPHIMH BCTPeyaeMOCTH STHX OPpraHH3MOB B Tevie Gepoe. 11 VII B 
IeBapHTeJIbHy!0 MosocTbh Gepoe Ne 14 (pasmep 36 mM), B O6u1lacTb BOpOHKH, Obl. 
BBeeHbI C NOMOM{bIO MHMeTKH TPH HEeOMMIOLOTBOPeHHbIe WKPHHKH MOMBBI,4 
uepes 17 MHH. BCe OHH Obl BBIBeJeHbI Yepes POTOBOe OTBEPCTHE; OMLIT TIOBTOP\} 
¢ Oepoe No 15 (qmHa 36 MM), BBeqeHO 4 HeOMJIONOTBOPeCHHbIX HKPHHKH MO 
Bbl,— TlepBad BbIBeeHa Yepes 12 MuH., NoceqHAA Uepes 33 MuH.; STOMY %Ke rpe 
HeBHKy BBeeHO 4 OMNJOAOTBOPeHHbIX HKPHHKH MOMBBI, — Bce ObWIM H3Bepruy ‘| 
43 TIOTKH B HeEH3MeHeHHOM Bue uepes 3 mun. 30 cex. OnniT BBeqenua onsonc! 
BOPeCHHbIX HKPHHOK MOMBbI rpeOHeBukam Gepoe Ne 14 u Gepoe Ne 18 yan ToT | 
pesybTaT; HavOombUIM cpoK MpeObipaHHA HKPWHOK MOMiBBI B raloTKe 93Ti) 
rpeOHeBUKoB cocTaBiaat 15 Mun. u 16 mun. 40 cex. | 

I} 
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13 VII Gepoe Ne 14 B HeSombuIom KPHCTa/IM3aTOpe MpeloxKeno 5 xopouio 
ABWKHDIX JIMYMHOK MOHBbI. Peakilun 3axBaTa OTCyTCTBOBasla. 3aTeM B FvlOTKy 
NOMOL[biO IHMe€TKH, NPHTOM OYeHb yauHO, Obiia BBeeHa NOABWKHAA JMUHH- 
a MOMBBI, Cpa3y Ke MposBuHyBillaaca B palion BopoHkH. JInqHHKa MoliBEI Mpo- 
Ila B rloTKe Gepoe B TeyeHHe 19 muH. 45 ceK., Mocae uero Opia BHIOpoleHa, 
OJHOCTbIO COXPaHHB NOABMxKHOCTH; B TeyeHue 10 MuH. OHA Haxo_UNaCcb B paii- 
He BOPOHKH Oepoe, MpvyeM ee TOJIOBHOM KOHeIL HEOMHOKPATHO OKa3bIBaJICA B Ca- 
oH BopoHKe. AnaorHMuHbie OnbITEI c Gepoe Ne 15 anu TOT 2Ke pesyubTAT. 

Takum 06pa30M, 2KHBbIe JMYMHKY MOHBbI He 3aXBaTHIBaIOTCA Gepoe, a 6yLyIH 
BeQCHHLIMA B MHULEBaPHTeIbHy!0 MOJIOCTb 2TOrO rpeOHeBHKa, HeH3MeHHO OT- 
ya H3BepraloTcsx, MpoOpis B TeJIe Gepoe B TeyeHHe HeCKO/IbKUX (70 20) MuHyT. 
PH 9TOM JIMUMHKUH MOMBEI COXPaHAIOT HOPMAJIbHYIO MOABYXKHOCTb, BAMMO He 
OfBepraacb KaKHM-sIM60 TOKCHYeCKHM WJM cbepMeHTATHBHBIM BO3eHCTBHAM. 

14 VII B rnorxy G6epoe Ne 15 (auHa 41 mm) BBegen xXuBOH Calanus finmar- 

hicus. Uepes 48 Muu. OH Obl BMeCTe CO C/IM3bI0 BLIOPOLWeH 3 POTOBOrO OTBEp- 
THA, OCTABaACb XKHBbIM H MOBHXKHBIM. Idyaea furcata c AMMeBbIM MeEIIKOM Opa 
3BeprHyTa yepe3 4 MHH. Mocwe ee BBeJeHHA B MMIMeBaPUTe/IbHYy!IO MONOCTb 6e- 
oe. AnaylorM4unad KapTHHa MpOHCXOAMT C JMYMHKAaMM YCOHOrMX payKoB, C pa3- 
HUHbIMH MpeqctaBuTeamu Calanoida u Harpacticoida. Bce oun, Kak M Ka- 
AHYC, NomaB B vIOTKy H MpoOniB B HeH HeKOTOpOe BPeMA HeH3MeHHO M3Bepra- 
UCb 4epes POTOBOe OTBepcTHe, He TepxaA CBOeH NMOBHKHOCTH. 
15 VII B 14 wac. 55 Muu. OomuHoMcue AmHHOH 35 MM 3axBaTuyia Calanus fin- 
archicus IV ctaguu; uepes 50 cek. KaJIsHyC HaXOMMJICA B MMIMeBapUTesIbHOH 
MomocTu rpeOueBuka; B 14 yac. 56 MHH. OouIMHOMNCHC C 3aXBaYeHHbIM KaJIAHYCOM 
Mporsiouen Gepoe Ne 14; B 15 uac. 6 MuH. OomMHONICHC BHIOpocusa KaJIAHYCa, H OH 
OKa3aJICA HAXOJAWLMMCA B vioTKe Oepoe, pAoM c OomHMHonecnc; B 18 yac. 30 MuH. 
ieee MepepapeHa; fepe OKOHYaHHeM epeBapHBaHHA OOJIMHOTICHC, 
B18 uac. 16 MHH., KasIMHyc Obl BHIOpoWeH yYepe3s poTOBOe OTBepcTHe Oepoe; 
BCe BHYTPeHHHe OpraHbl H TKAHH KasAHyca, a Tak2xKe KPylHad KHpoOBaA Kala, 
OCTaJIMCb He€H3MeCHeHHbIMH, (epMeHTH! Oepoe, BbISBaBLIHe MOJHbIM pacnan OouH- 
HOMCcHCc, He OKa3aW JeHCTBHA Ha KaJIAHyca, HaXOJHBUeroca B rvioTKe GOepoe 
BMecTe C OovlHHOTIcuc B TeyeHHe 3 uac. 10 Muu. 

17 VII B 84ac. 51 Muu. rpeOueBuky OomHHONCHC JJIMHOK 28 MM Obl aH Kasis- 
nyc; B 8 yac. 53 MMH. KaJIAHYC B MMIeEBapHTeIbHOM MoOJIOCTH OOJIMHOMCHC H ObI- 
CTpO IpomBuraeTca B palioH BOPOHKH; B Y uac. 23 MHH. KaJIAHyC pa3aBJieH CTeH- 
KaMM IIMULeBapuTeIbHOM NoJIocTH OosMHOMCcHe H BelllecTBa ero Tela MOCTyMatoT 
B BOpOHKy. B 9ToT MoMeHT GowMHOMIcHC CKopMuieHa Gepoe Ne 14; BY aac. 34 MHH. 
OOJIMHONCHC elle X2KUBa, KaJIAHyC, HaxXOAWMcA y ee MMUeBapHTebHOU MoVIO- 
CTH, MOUTH MepeBapen; BY uac. 45 MHH. B KaHaJibl Oepoe HayaJIM MOCTyMaTb ya- © 
CTHIbI Tela OomMHOorIcuc; B 9 uac. 56 MHH. KaJIAHyC NOJIHOCTbIO MepeBapeH; 
B 11 yac. B KaHauipl Gepoe MocTyMaloT Kalu %Kupa Kamanyca; B 12 yac. 12 mun. 
OOIMHONCHC MOJIHOCTbIO HepeBapeH, B rloTKe Oepoe COXPaHHJIMCb JIMUIb XUTHHO- 
Bble OCTaTKH KasinuHyca. B 14 uac. 10 MuH. XMTHHOBbI€ OCTATKU KaJIAHyCa BbI- 
GpollieHbI uepes poTOBoe OTBepcTHe Gepoe, B KaHaslaxX Oepoe BUAHDI KalliM *kupa 
Kananyca. Ananoruunpii ompit nocrapien 21 VII. PesyabraT cxogupil: 6o- 
IMHOMCHC MepeBapeHa MOJIHOCTbIO; KasIAHYC, IpPOObIB B MHUeBaPHTebHOM Mo- 
moctH OowHHoNcuca B TeyeHHe | uaca 25 MHH., MOUTH MOJIHOCTbIO NepeBapHJca; 
yepes 1 uac 25 MHH. OCTaTKH KasIAHyca OKa3a/IMCb B palioHe BOPOHKH Oepoe, 
IPOOLIIM B Tee STOrO rpeOHeBHuKa eule 3 yaca 30 MuH., Mocse yero ObIIM BEIOpO- 
HeHELI Yepe3 POTOBOe OTBEPCTHE; B HUX MOXKHO Pas/IMIUTb XUTHHOBYIO OOOVIOUKy, 
HeOosIbloe KOIMYeCTBO %Kupa (BCH OCHOBHAaA Macca %Kupa Vepellia B KaHadJIbl 
jepoe BMeCTe C TKAHAMM OOJIMHOMCHC), NHTMeHT, KHIIeYHHK C 3eJIeHbIM COzep- 
KMMBIM. 

92 VII B 11 uac. 12 mun. Gepoe Ne 14 3axBaTHuia OOMHONCHC, MpelBapHTevIb- 
HO MoliMaBllyio Tpex KasiaHycoB. Ilepppii nu BTOpoH KasAHYyCbI HaXOMMJMCb 
NOOM3OCTH OT BOPOHKH, TpeTHli — B camoM Havas roTKu. B 10 wae. 42 MHH. 
BTOPOH H TpeTHH KaIAHYCbI OKA3a/IHCb BHe Tesla OOJMHOMCHC, MepBbIH MepeBa- 
DUBaeTCA; KaHaJIbl Oepoe paclIMpeHb!, B HHX NOCTyMaloT NepBble NOPIHH Beule- 
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cra 6oulmuoncie. B 12 aac. 45 MHH. HepBEIi KataHyc MepeBapHBaeTca B MHI 
BapHTeIbHOK MOJOcTH OowIMHOMICHC, Cama 6oumHOoNcuc ObICTpo pacmianaere: 
BTOpO KauMHyC HaXogvTCA B palioHe BOPOHKH Oepoe, BHE Tevla OovIMHONCH 
TpeTult BLIOpOWeH H3 rOTKY Oepoe B HEH3MCHEHHOM BHJe. B 13 uac. B Kanade 
HW culeMbIX OTpocTKax 6epoe — Macca rpeOubIX MWacTHHOK; KallIM *KUpa US Te) 
lepBoro KasiaHyca MocTynaioT B KaHasbt Gepoe. IlepBpili Kaauyc NoyTH NOAH 
CTbIO MepeBapeH, BTOPOM BpalllaeTcA B paHoHe BOPOHKH Oepoe; B 14 aac. 28 Mu 
OCTaTKN NepBOro KasIAHyCa BbIOPOLeHbI Yepes POTOBOE OTBepcTHe Gepoe, B HI 
MOXKHO Pa3JIMUHTb aHTeEHHY JI, YaCTH WetpamoTopakca c TpeMA HeOOJIbUIMMH 2K 
poBLiMH Kanuiamu; B15 yac. 48 MMH. BTOPOH KaJIAfHyC BMecTe C ABYMA KallJAN 
*Kupa TepBoro KamAHyca BbIOpolweH yepes poTOBoe OTBepcTHe Gepoe; KaKH 
M60 IIpH3HaKOB MepeBapuBaHuA He OOHapyxeHo. Takum 0Opas0M, JIMIlb EF 
wecTBa Tela KayIAHyca, MNoOBeprierocA BOSMeHCTBHIO MHLUleBapHTeJIbHE 
(bepMeHTOB OOJINHOMCHC, NPOHHKH B KaHaJIbl Oepoe; KasAHyc, nowBepraBlwHun 
Bo3elicTBHIO (pepMeHTOB Gepoe B TeyeHHe 5D 4ac. NpeObIBaHHA B OTKe, COXP 
HWJICA He€M3MeHeHHBIM. 

Ananorvunpii omit Obit upopeyen 18 VII c mmunHKamu ModBpI. Bomunone 
mumunoit 25 mm B 10 vac. 14 Mun. 3axBaTuia 2 mMaMHKU MolBbI; B 10 vac. 18 Ma 
OOMMHOMCHC C JHYHHKaMM MOfBbI Mpormovena Gepoe; B 10 aac. 38 MuH.—Haya, 
MepeBapuBaHHA MOlBbI B OOMMHOMICHC M pacnaza GomuHoricuc B Oepoe; B 11 4E 
26 muy. OomMHONMCcHc NoOHOCTbIO e3HHTerpupoBaHa, ee rpeOuble MacTHH] 
B Macce TOCTyMaIoT B KaHaJIbI Oepoe; OCTATKH MOMBbI B BAe TEMHOrO KOMOU! 
HelIpaBHJIbHOli (PopMbI BpaularoTcsA B paiione BOpoHKH Gepoe. B 11 aac. 52 Mu 
B BOPOHKe Gepoe BUHbI TOJIbKO OCTaTKM MOMBBI B BHJe AByX KOJIOaCOBHHE 
o6pa30BaHui; B 13 uac. 05 MHH. B KaHaJibl Oepoe NOcCTyNMJIM YaCTHUKUM MHTMeH 
MOHBbI, BbIOpolienHble oTTyZa B 17 uac. 25 MuH. Yepe3 BbIJeTUTebHyIO Mop 
B 17 vac. 31 MuH. OCTaTKH JIM4HMHOK MOMBbI BLIOPOWIeHbI H3 Tesla Oepoe uepes Pp, 
ToBoe oTBepcTue. Takum 06pa30M, JIMYMHKH MOMBbI, MosBepruluecA MHTeHC 
HOMYy TMepeBapHBaHuio B TeyeHve MosyTopayacoBoro MpeObiBaHuA B MMuLeBap 
TeJIbHOH MOIOcTH OovmMHOrCcHC, MOUTH He MpeTeplesM H3MeHeHHH B NpomOJDK 
Hve Oosee 4em 5 "aC. HAXOMKNeCHHA B TyoTKe Gepoe. 

CienopatesbHo, Gepoe He B COCTOAHHM NepeBapuBaTb pakooOpasHBIX H J 
YHHOK MOMBBI, CIyYaHHO WIM B pesyJIbTATe 9KCMePHMeHTA MPOHMKIWUX B JOT! 
3TOTO XKUBOTHOFO; MHULeBapUTeJIbHbIe (epMeHTH! Gepoe He MOFyT 3aBePLINTh I 
peBapuBaHuaA KaJAHyCa M JIMYHHOK MOMBbI, HayaTOe rpeOHeBuKaMU Jpyro, 
Bua, BCTPeyalouMecd B MHIUeBAapuTebHOH MosocTu Gepoe paKkooOpasHble H 
YHHKM pbiO MoMaqawor B Hee Oyy4v MpexBapuTebHO 3axXBayeHHBIMM rpeOr 
BHKaMH APyruX BUOB, KOTOPble 3aTeM CTAHOBATCA 2%KePTBOH Gepoe. 


Mypmanckul mopckoii 6monormueckult wHcTHTyT Tloctynu10 
Konpexoro cbunvana um. C. M. Kuposa 27 -X- 1959 
AkayemunH Hayk CCCP 
WHMTHPOBAHHAR JIMTEPATYPA 


1M. M. Kamuuaos, JAH, 102, 2, 399 (1 2 i 
Biol. Assoc., 13, 1 (1923). a Set Bt eRe tay a 
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Yornxagn Akanemun nayx CCCP 
1960. Tom 130, Ne 5 


BHOXHMH fl 


HW. i. KOK 


BJIMAHWE fIPOMMITAJJIATA HA KOHLWEHTPALLMIO 
HYKJIEHMHOBbIX KHCJIOT B 3Q0POBbIX WH 3APA)KEHHbIX 
BHPYCOM KYKOJIKAX JYBOBOrO HIEJIKONPALA 


(ITpedcmaeaeno axademukom H. H. Cemenossim 5 X 1959) 


B paOotax H. M. Omanyana c corp. Obla WOKa3aHa BO3MOMKHOCTb C MOMOLLbIO 
BIMOMTOPOB WeMHbIX OKHCJIMTEJIbHbIX peaKUMH 3aTOPMOSHTb UM Jake WpeKpa- 
ATb Pa3BHTHe NepeBuBHOrO JieHKo3a (1) H HeEKOTOPbIX Apyrux onyxouet (*, %), 
B TOM UHCJIe H TaKHX, KOTOPbie MOryT ObITb NepeBUTbI BUPyCOMOMOOHLIMH areH- 
aM. SaflepxKKa pasMHOXKeHHA BUupyca AepHoro MomMaLposa Opa OOMapyxKena 
J. M. Tepuiessouom c corp. (*) mpu Bo3gefictBuu OfHOrO 43 TakHX HHTHORTOPOB 
Mponmusraliata) Ha KyKOJIKH pfy6oBoro Wenmkonpsaya. 

_ Mexann3M felicTBud MHIMOUTOpOB UWenHbIX MpoweccoB B 2KMBLIX CHCTeMax 
Tokasano, ¥To pu oOpaborkKe NponusirasaTOM KJICTOK WIA 9KCTpak- 
TOB U3 TKaHeH CHWKaeTCA AKTHBHOCTb OKUCJIMTCJIbHO-BOCCTAHOBHTeJIbHBIX (pep- 
eHToB (°) HB KJleTKaX YMeHbllaeTCA KOJIMUeCTBO PUOOHYKeHHOBOM KUCJIOTHI 
PHK) (7). PHK B sTHx onpiTax o6HapyKuBalacb MeTOJOM JIOMHHECIeHTHOH 
MukpockonuH. I[ponuuraiiaT BbIsbIBaeT 9TH HapylWeHuA OOMeHA B OMyXOeBbIX | 
KleTKaX, HO IIpH MOBbIWWeHHH KOHIeHTPalluA WpelapaTa UX MOKHO HaOsOLaTb 
A B HOpMAJIbHBIX KJieTKax. IIponunranuaT B KyKOMKax WyOoBoro WemKoNpaga 
BEISLIBAeT CHHKeHHe NoTpeOseHuaA Kucnopoga (*). 
 B uwactostiei paOote u3y4anocb BIINAHHe Nponusraliata Ha KOHUeHTpallHto 
HYKJICHHOBbIX KHCJIOT B TKAHAX KYKOJIOK JyOoBOroO WenkKoMpaAa KaK 3QOPOBBIX, 
Tak WM 3apaKeHHbIX IyTeM BBeJeHHA UM BUpyca AepHoro MosMapo3sa B Bue 
B3BECH MOJIMIIPOB, BKJOUAIOIHX BUPyCHble YacTHibl. OnpememeHue HMCHHO Hy- 
KIG@HHOBbIX KHCJIOT H3 PxAfla BeLeCTB, MOryUIMx IIpPHHHMaTb yuacTHe B MeXa- 
HW3Me jlelCTBUA Nponusramiata, OCOOeHHO HHTepecHO B CBA3H C TeM, 4TO CHHTE3 
BUPyca MpOuCXOMUT 3a CueT OeIKOB MW HYKJICHHOBbIX KHCJIOT KJIETKH. 
’ Kykosku gzyGoporo wenikonpaga (Antheraea pernyi G.-M.) ocennei BbIKOpM- 
KM OblM Momysenb! u3 UepHodpiibcKoro rpeHax%KHoro MyHKTa WM COXpaHAJIMCb 
B TeveHve 3HMbI Ipu O—4° B xonomqHNbHUKe. 3a 24 uaca NO BBeeHHA Mpenapara 
KYKOJIKU Obl NepeneceHbI B MoMelleHHe c TemMepatypok 20—23°. B ompiT Opiau 
OTOOPaHbl TOJIbKO CaMUbI, TAK KaK, BOSMOXKHO, €CTb PasHHlla MEK Ly NO/aMu B OT- 
HOWeHUM CoepxKaHuA doc*opubIxX PpakuWui B TKaHAX, YTO NOKa3saHoO, HallpuMep, 
lia TyTOBOrO Wenkorpsna (°). Kykomku Opimu pasyenenbt Ha 4 rpymmpr no 30 
WTyK B Kaxkoh. Bec KyKOJIKM B CpeyHeM cocTaBuAN 5 TP. 
| Kykomkam uutTpanumdambyo, mpi coOmozenuud MpaBus acenTuKu, Opls0 
BBeeHO 110 0,2 M1 BogEI uM 0,75%-ro BomHOrO pacTBopa nponuaranaata (II), 
AIM BOIHOM B3BeCH CBexKUX MOJMaIpOB (BUpyca), HJM B3BeECH NOJIMSTPOB B 
),75%-m BomHom pacrsopelIT. Koxnuentpanualll B kykomkKe MocuJle BBeqeHHA 
SEIIa oKOvIO 30 mr- %. B ompirax c 3apaxKeHeM KYKOJIOK KaxKNOH M3 HUX BBOAHIN 
YIMHAKOBYIO JO3y BUpyca, B HECKOJIbKO TBICAY pas MpeBbIllarolly!0 MHHHMaJIb- 
VIO CMepTeIbHy1O. YcCsOBHA OMbITa HM BpeMaA oTOOpa KyKOJIOK AIA aHausa 
kMoasaupl B Tau. |. 

OxnaxKJeHHbIe B UcMaputese XOJIOMHIbHuKa KyKOKH (B Npobax Ne 1—8n0 
o 10 uITyK Ha KaxKgple Be Mapasmembublx, B mpo6ax Ne 9—20 no 3 WiTyKu Ha 
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Baunnne nponuaranaata (IIT) Ha KoHWeHTpalluto HYKJ@HHOBHIX KHCJOT 
B TKAHAX PaSBHBAaIOMAXCA MepesHMOBaBLIAMX KYKOJOK AyOosoro wenkKonpAta 
(Antheraea pernyi G.-M.), 340pOBbIx H 3apaxKeHHBIX AEPHbIM NOMHSAPO3OM 


CoxepxK. HYKsIeHHOBHX 


NoNe Brenenupiit Bpemsa nocae KHCHIOT, Mr-% * 
Hap avnenbHEIX aeapan PDR eNE 7 
mpo6 ; PHK TAK 
Aled Bona 48 US Yayar3) 19,28 
3,4 mae 48 13450 ASS) 
5,6 Bupyce 72 149,0 15,05 
Tots Bupye + IIT 72 AAT 2 AAO 
9—11 Bona 96 151,6 16,00 
42—14 Nr 96 451,6 16,06 
45—17 Bupyc 420 Lotzo 24,00 
18—20 Bupye + IIT 120 Si pe N25) 


* Ha paaxkHylo TKaHb, 6€3 XMTHHOBBIX MOKPOBOB. 


Kaxkylo mpo6y) paspesamucb, CcofepxKuMOe HX CilycKaJIOcb B paBHOe MO Be 
KOJIMYECTBO JIeAHOM BOLI H TOMOreEHH3HPOBaJIOCb B CKOPOCTHOM cCMecHTevJe Hf 
oxJaxkieHun smbfom. PHK u pe3soKcupH6onyksenHoBaa Kucsiota (THK) Br 
MoreHate pasfeauucb no Uimuary u Tannray3epy, MpHuem pH OTMBIBKe K 
culoTopacTBopumoro bocwopa, Mp ocaxpeHuu ¥ MpompiBKe JLHK nposognso 
TULATeIbHOe OXJAKTEHHE JIbJIOM BCeX PaCTBOPOB, OCaZKOB UH MOCyIb, a OTJeN 
Hue OCaqKOB — C HMOMOIIbIO WeHTpudyru c oxsaKyenvem. JLHK ocaxnana 
u3 MOUTH HeliTpaibHoro (pH 6,5—6,8) pactBopa 5%-H TpuxsJopyKcycHoH Kk 
cnoToH ¥ olpesemaacb Mo doctopy vu No uBeTHOH peakunu (“), Mpuyem o6a M 
Toa Jas COBMajlarouine pesybTaTE. Docdop PHK avann3upoBasica Bo cpa 
uuu PHK. Docdopa cbocdonpoteHHoB COHapyxXeHO He ObIIO, YTO HMeeT Mec’ 
My [pyrux BugzoB HaceKomurx (*). Pochop onpenemasca no Pucke — Cy66apii 
¢€ aCKOPOHHOBOH KHCJIOTOH B KayecTBe BoccTaHOBHTeA. KoHWeHTpallua HyKJ 
MHOBbIX KHCJIOT B MapaJWIeJIbHbIX TMpo6ax coBnafaa Xopoulo. 

OG6patmjaeT Ha ce6aA BHUMaHHe HU3KOe cofepxanve JIHK B kyKouKax: oj} 
IIpHMepHoO B 5D pa3 HHKe ONMCaHHOrO B sINTepatype (°). Kontlentpauua xe PH} 
6IM3Ka K JIMTepaTyPHbIM JaHHbIM (°), XOTA HW HeCKOAbKO CHHxKeHa. IIpuanAG 
9TOPO, BEPOATHO, ABJIAIOTCA YCJIOBHA BbIKOPMKH ryCeHUIL H XpaHeHHA KyKOJO: 
Ha pasuyto Konuentpaunio JIHK B pa3Hbix napTuaAx KyKOJIOK 2y6oBoro WMesK 
pada yKasbiBaeT ciezyroujee. M3 KyKOOK TOH Ke NapTHUM, Ha KOTOPHIX C1 
BUJIMCb onbitel C IIT, Mbt WeITasucb Ha MPOTAKEHHM 3HMbI M BECHbI HEOLHOKpPAT} 
BbiqemuTb JLHK B BbICOKONOJHMepHOM COCTOAHMH. OTH NOMbITKH He ya 
M3-3a CJIMUIKOM HM3KOM KonlenTpaunn JLHK. B npegpinyutue rogb “3 Kys| 
OK AyOoOBoro WWe/IKOMpAya TeM 2%Ke MeTOAOM BbIfelANucb Mpenapats JIE} 
B Bue HuTeH (?°), 

Onpitbt c BBegenHem IIT kyxkomKam py6oBoro WesKonpaga NoKa3zaH cy 
myroulee (cM. Ta6s. 1). 

IIl B nepspie 3 cyTOK BBI3bIBaeT CHW>KeHHe KOHWeHTpaunH PHK u JF 
B TKAHAX KYKOJIOK Kak 300POBbIX, TaK H 3apaxKeHHbIX NomMa—qpo30m. Y 3705 
BbIX KYKOJIOK 9TO BMAHHe IIT Ha HyKMenHOBEIK O6MeH yxKe He OOHapyxKuBaerhi 
uepe3 4 CyTOK NocJie BBeqeHHA Mpenapata. Takum oOpa30M, H y 3AOPOBbIX Ff 
KOJIOK IIpH HavaJIbHOw KOHWenTpawnu HT oxono 30 mr-% BuqHO cHuKeHHe ¢ 
Wep*KaHuA HYKJICHHOBBIX KucuOT. J]IA HOPMaJIbHBIX KJIeTOK MJI@KOMMTAIOUL | 
H3MeHeHHe OOMeHa HaOOLa0Cb TOMbKO Mp 6osmee BHICOKHX KOHICHTPallu 
IIT (150 mr-%), 1 ono Obim0 HeMpoxomKuTeMbHbIM (2). TyT HeOOXOAHMO OTMeTH’) 
uTO KOHWeHTpattua 30 mr-% TIT aa KyKou0K TObKO B Ba-Tpu pa3a MeHbk 
cMepTembuHol (4). OuveBuqHO, UyBCTBHTebHOCTb TKaHell MMeCKOMUTAIOWNX Hi 1 
cekombix K III cubuo pasnuuaetca. TIpapga, nao ewe yuectb, uTo Hail 
ONBbITHI ObIJIH MOCTAaBJIEHbI Ha IlesIOM HaCeKOMOM. 
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-asBUTHe BUpPyCca B OpraHH3Me AyOoBoro WleKONpALa COMpoBoxkaerca T0- | 
wweHHem KonweHTpawnn HK u PHK B nepnog mexay 83—5 cyrKamu mocue 
3eleHH A nomMagpos. Ilo storo MOBbIeHHA KOHWeHTPallHu HYKJIeMHOBBIX KHC- 
OT He OOnapyxeuo. Tloyo6uoe nocrenennoe Hapacranue JIHK u PHK nocae 
BeleHHA BUPyca Ke/TyXu HaOMOLaNocb H Ha TyTOBOM WesKonpsze (1), 

_ OTO NOBbIWeHHe KOHICHTPallHH HYKJICHHOBLIX KUCJIOT CBA3aHO C pa3BHTHeM 
upyca, a He C M3MCHeHHAMH Np MeTaMopdo3e Ay6oBoro WesKoNpaga, TaK Kak 
0kasauo (°), 4TO B Ha¥aJIbHOM Mepvoe PasBUTHA KYKOJIOK STOTO BULA HaceKO- 
IX He TOJIbKO He NPOMCXOANT MOBbIIMeHHA KOHWeCHTPalluH HYKJICHHOBBIX KUC- 
OT, HO axKe HMeeTCA TEHJCHUMA K HX CHHKECHHIO. 

IIpu sBegennu Bupyca Buusune IIT,-cHwKaloulee KOHIeHTpPalluIo HYKseHHO- 
BIX KUCJIOT, NPOMOMKaeT CKasbIBaTbcs elle Ha 3—5 cyTKU, korga 6e3 TIT mpo- 
CXOJMT MOBbIMeHHe STOH KOHILEHTPallHH, a Oe3 BAPyca — HOpMasu3alNA Cco- 
ep2KaHHA HYKJI@EMHOBBIX KHCJIOT. OveBHAHO, pa3BHTHe BUpyca 3ajepxaHO BBe- 
envem IIT. ; 

HevicTBUTeIbHO, U3 OCTABJICHHEIX Ha JOMKMBAHHE MOMOMbITHBIX KYKOJIOK 4Ye- 
e3 10 qHel moce BBeqeHuaA Bob uu IIT sce Opi 2%KMBbI, NocNe BBeTeHuA 
upyca — Bce Norn6.IM OT MOmHaLpo3a, Noce BBeqeHuA Bupyca c IIT Gyo Ae- 
ATb OOJIbHBIX KYKOJIOK MH OHA 3Q0poBasn. B stoi nocmequel rpynme uepes He- 
KOJIbKO Hei BCe OOJIbHbIeC KYKOJIKM NOrHOJIM OT NOM2Lpo3a, a U3 OFHOM 37[0- 
OBOH B JaJIbHeHWeM BbieTea GabouKa. 

ABeHHe 3aMeMVJICHHA PasBHTHA NOMMSZPeHHO SomesHu y KyKOMOK y6oBoro 
€IKOMpALa, BEPOATHO, CBA3AHO CO CHH2KCHHeM KOHICHTPalluH HYKJICHHOBbIX 
MCJIOT B TKaHAX KYKOJIKH B TlepBble AHH Mocse BBeeHuUA Mponusrannata. Ito 
HMKeHHe MpenATcTByeT, M60 BHePeHHIO BUpyca B KJeTKH, HOO CHHTe3y 
oso JIHK supyca. 


VYuctutyt 30070rnu Tloctynuso 
Axkanemuu uayk YCCP 18 IX 1959 
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B. JI. KPETOBHY u 9. FAJIAC 


CHHTE3 AMMHOKHCJIOT H3 WIABEJIEBOYKCYCHOHM 
W MMPOBHHOrPAAHOM KMCJIOT B MPOPOCTKAX A4UMEHH 


(IT pedcmaenexo axademuxom A. H. Onapunoim 17 XI 1959) 


B wale mpempizyimel padote 6Obi0 MoKasauo (1), YTO B SKCTPakTax H3 NF 
POCTKOB MIleHHI[bl H AYMCHA, K KOTOPbIM LOOaBueHa WaBeJIeBOYKCyCHAad KUCI 
(ULYK), mpowcxoguT WHTeHCMBHbIM CHHTe3 aCMaparHHOBOH KUCJIOTbI H aJ 
HuHa. [pu 9TOM TpaTHTCA PA, AMHHOKUCJIOT, HCMOJIbSyeMbIX Ha MepeaMHHHE 
pauue co LILYK u Bo3sHHKUle H3 Hee B pe3yJIbTaTe JeKapOOKCHJIMpOBaHHA ME 
BuHOrpaHon KucHoToH (IIB). SanayeH WaHHOH paOoTHI ObisIO HCCEOBaHHe CH 
tesa amunokucuioT 43 ILYK xu IIB B xKuBbIxX NpopocTKax AYMeHA. 

HeoOxoqumMbla Win ompirop mpenapaT ULYK Onin cunresupoBaH m0 MeTO, 
Boaa u Octep.smua (?) c yyeTom 3aMeyaHHit [py6epa, Idnetzepepa un Busan 
(8), a mpenapat IIB ounmen mo Metony IIpatica u Jlepuntosa (4). Onbitb! mpo 
JusiMcb c 8—9-HEBHbIMH MpOpocTKaMH AUMEHA, B 3e@JIeHY!IO UaCTb KOTOPBIX Nh 
TONMOM BaKYyyM-HHuIbTpaluA BBoLMIHch 0,1 M pacrBopbl HaTpHeBOH co 
IYK, ammMonuitnon comm WYK una NH,HCO,; B oTgeabubtxX OMbITaX BBOJU 
Take HaTpvepyto comb IIB umn amMonHHnyio comb JIB. Kontposem cy 
2%KANH WPOpoOcTKH, HHDKILTPHpOBaHHble MHCTHJIMpOBaHHOH Bogor. Iloc 
BaKYYM-HHHJIbTpaluA MpOpOCcTKH OCTaBIAIH Ha BO3LyXe Ha paccedHH! 
cBeTy Ip KOMHATHOM TemMMepatype Ha 2,5 uaca. SaTem MpopocTKH OOMbIBa’ 
JWMCTHJUIMPOBaHHOM BOLOH, OOCYIUMBaIM PUJIbTPOBaMbHOM OyMarol, (uKcHpor 
JIM KMMALLMM STAHOJIOM, TPHXKIbI MOCIeqOBaTesbHO 3KcTparupoBasmu 80% & 
TAKUM STAHOJIOM, OObeAMHEHHbI€C SKCTPaKTbI ylapHBadiu B BaKyyM-3KCHE 
Tope MpH KOMHaATHOH TeMMepaType, H CyxoH ocTaToK akcTparupoBasu IC 
BOJHBIM H3OMpomaHovioM. B sTOM SKCTpakTe OMpeleAH comep%Kanve aMHE 
KHCJIOT H AaMMJOB MeTOAOM KOJIMYeCTBeEHHOM xpomaTorpadun wa O6ymare ( 
Jina ompeyzeitenud ucnowb3soBantn Oymary Inelixep-Iionmb Ne 2040. k 
JM4eCTBEHHO OMpeJeIAM JIMIb Te AMYHOKHCJIOTHI, COfepKaHHe KOTO: 
3AMeTHO M3MeCHAJIOCb B MpPOPpOCcTKaxX B 3aBHCHMOCTH OT BapHaHTa OMBITA. 

Jima KosMueCTBeEHHOrO ONpefeseHHA acNaparuua, KOTOpHI HHHTMApHH 
TIPOABJIAeTCA Ha XPOMATOrpaMMaX B Be %KeJITO-KOPHUHeEBOrO MATHA, HATS 
CHBHOCTb OKPaCKH KOTOPOFO NJIOXO H3MepAeCTCA KOJOPHMeTPHYeCKUM cmocobc 
MBI HCMOJIb30BaIM CO“eTAHHe KHCOTHOFO FHAPOsM3a C MeTOJOM KOJIMUeCTBEHH 
xpomatTorpadun Ha Oymare *. Jlna sToro v3 HeMpoaBeHHOM xpomaTorpaM: 
(Oymara Opitia mpormTana 0,067 M NaOH-ocdarnnm 6ydepom pH 12; pacr 
puTeIb — PeHON, HacbileHHbIli Tem %e Oydepom) BEIPesamM yuacToK Oyma 
COOTBETCTBYIOMMH MsATHy actaparuna. Jlokanu3auua sTOrO MATHA ycTaHaBi 
Baslacb MyTeM NPOABJICHHA HAHTHAPHHOM OOKOBON MomOcKH OyMarH, OTpesaHE. 
OT XpOMaTOrpaMMbIl, Ha KOTOPy!O Tepe XpomaTorpadupoBaHHem . HaHO 
JIOCb TAKOe Ke KOJMYECTBO HCMbITyemoro pacTBopa. B naTHe actaparuna com 
*Kanocb oT 25 No 100 y amuga. Burpesannpit yaacrox 6ymaru, coxepxKaltuit acl 
paruH, PHApOJM30BaIH B 3allatHHOH ammyve c 5 ma 2 N HCl 8B tTeuenne 2 yg 


* Metoy paspa6otan copmectuo c 3. C. Karanom (HuctutyT 6uoxumun um. A. H. By 
AE CEEP): 
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1 KHINAMeH BOAAHOH Oane. [uzpomusaT nu MpOMbIBHBIe BOMB, Mocwe OTAeJIEHHA 
\CTaTKOB OyMarH WeHTpHdyrHpoBanveM H NpoMbIBaHnsA mpoOupku c 6ymaroh 
) MJ JHCTHJIMPOBaHHOM BOLI, OObeELHHAIH ylapuBalu Jocyxa B BakyyM- 
KCHKaTOpe Hay cyxumM KOH. Ocratok mepepacrsopsiau B 80% stanome, yllapu- 
3a WOCyxXa B BakyyMe Han KOH u ele pa3 nepepacrsopsau B 1 ma 80% 9ra- 
fola. B 9TOM pacTBOpe KOMYeCTBEHHO OMpeeATH CoseprxKanne acilap arMHo- 
30H KHCJIOTbI MeTOLOM XpoMaTorpaduu Ha Oymare (Oymara Llneiixep-HWhon1p 
Ve 2040 Obisia MponHTaHa Tem xe Oydepom, uTo H Hp XpoMatorpaduu acmapa- 
‘HHA; HCIOJIb3O0BaJICA TOT K€ PaCTBOPHTesIb). 

KeTokucioTsl B SKCTpakTaX M3 MpopocrKoB onperenasu IyT€M XpoOMaTO- 
padupoBaHusa Ha Oymare ux 2,4-nunuTpodenusrugpasonos. K 0,5 mu SKCTPak- 
fa J00aBIAIH 1M HacpfeHHoro cBexeNpHroTOBMeHHOrO CHUpPTOBOrO pacTBopa 
, 4-(MHHTpohennrnspasuua B 2 N HCl (ecnu B stom cayyae pacTBop o6ec- 
[BeUMBaeTCA, HEOOXOLHMO OOaBHTb elle HeKOTOPoe KOvIMYeCTBO pacTBopa 2,4- 
\HHHTpo*enwsruapasnna). Sarem pacrBop 9sKcTparupoBasH veTsIpexKpaTHO 
lopiuaMu No 1,5 Mi sTHJalleraTa — B pesyIbTaTe NocueqHel SKCTPaKIHH pac- 
‘BOP WOJDKeH OOeciiBeTHTECA. CoH oOpraHH4ecKoro pacTBOpPHTeIA ynapHBaJH 
ocyXa Ip KOMHAaTHOH TeMIlepatype H ocTaTOK MepepacrBopsam B | ma 96% 
TaHoda. 2,4-MHuTpOpeHHJIrHApasoHubl CNHPTOBOrO 3KcTpakTa xpomatorpadu- 
OBA Ha TOH xe Oymare, MpomuTanHol 0,067 M cocdatanim 6ydhepom pH 
),2, B KavecTBe PacTBOPHTeJA HCMOb30BaM cMecb No Llannu (°) 4-6yTaHou — 
TaHo — Boga (41:9: 50). B KauectBe cBugeTeseH mpurotoBasnu 2,4-7uHuT- 
vopennurHipason ILYK. 

_ Pesymbratel onpeyeseHust AMAHOKHCJIOT H aMHJOB B SKCTPakTaX U3 Mpopo- 
TKOB AUMCHA MipescTaBseHb! B Ta6. 1. M3 Hux coBepWIeHHO OYeBUHO, YTO B KH- 
; 


(ea. On uelieae 


OfepxKaHve AaMHHOKHCJOT H AMHJOB B MpOpocTKax pH BaKYYM-HHPHAbTpawnn B Hux Na- uaU 
NH,-comei I[YK, B Muxpomoaax Ha rpamMM cyxoro Beca 


No Bapuant Acnaparuo- | yi ee tes taboras Taotamun | Cepun 
onbita onbita Baa KUCH. | ey Bier 

4 Boma dead Dilno 20,4 i) 28,7 16,7 
ITYK — Na 28,9 35,4 i (0) WOR Bilin tt 16,7 

IYK — NH, eral AT ,2 30,6 4h 43,1 16,7 
NH,4HCOs Seal 35,4 13,6 geal 33,6 16,7 

2 Bona 10,3 Ziad UO 7 15,0 18,8 10,5 
ITYK — Na 24,9 Olea 8,0 26,2 ZAD), th 10,5 

IYK — NHg Dist 92,0 16,0 One Sill fl 10,5 
NH,HCOs3 12,4 Aone 8,0 Ae) sh 26,4 LORS 

3 Bo 6,6 37,1 Dono 22FS 18,1 Pia alk 
4 HY K —Na 16,6 34,6 Rd 19,4 Pike 35) 4 
IyYK —NH, 6,8 40,0 23,9 18,0 36,2 PiayeAl 
NHiHCOs3 6,8 33,4 235.9 — Zilee 29, il 


OM pacTeHHH actiaparMHoBasd KMCsOTAa JerkO CHHTeSMpyeTCA 3 HaTpHeBol Cov 
laBeleBoyKcyCcHol KHCJOTHI. CuHTes acilaparHHOBOM KHCJIOTHI COMpoBoxwaeTca 
WIHOBPeCMeHHEIM CHHWXKEHHEM COfepKaHuA B TKAHAX CBOOOJHOM y-aMHHOMACJIAHOH 
CJOTbI, KOTOPad, Mo-BHMMOMY, PacXosyeTCA Ha NepeaMHHUpOBaHHe C MY K. 
fakuM o6pa30M, OYeBHAHO, YTO OMOCMHTeS aCMaparHHOBOM KUCJIOTbI B 2HBOH 
ACTHTeIbHOH TKAHH COMpA»KeH C OOMCHOM -AMMHOMACJIAHOH KUCJIOTHI. STOT 
MakT, TaK 2Ke KaK HW JlaHHble, CBUJeTeIbCTByIOMINe O TeCHeHIIeH BSaHMOCBASH 
OMeHa y-AMHHOMACJIAHOH KUCJIOTEI H TvIOTaMMHOBOM KMCJOTHI ("), elle pa3 
oqyepKuBaetT BaXKHYIO POJlb Y-AMHHOMACJIAHOM KHCJIOTHI B oOMeHe pacTHTEeJIb- 
Oro opraHi3Ma. 

Us ra6a. 1 BuyuHo TakxKe, YTO y-AMHHOMACJIAHAA KUCJOTA MOXKET nea 
albca B TKaHAX TIpOpocTKOB pH BBeeHHH B HAX AMMOHHMHOU COJIA IU K. 
lo Beeii BepoATHOCTU, HaOmOMaIOllleeCA B 9TOM CJIyYae yBeJIMTeHHe con SE 
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CBOOORHOM y-AMHMHOMACIAHOH KUCJOTAI CBAZAHO C MIpoleccoM CHHTE3A rJitoTaMu 
HOBOM KHCMOTEI H roTamuna. AmMouuiinaa comb LLY K sierko HcnoubsyeTca A 
CHHTe3 TuOTaMHHa, COMpoBorksaioululica OOpasoBaHveM B KayeCTBe IMPOMe*Ky 
TOUHOFO MpOLyKTa PUOTAaMMHOBOM KHCJOTbI. ITA NocweHAA, YaCTHYHO nojBef 
Tadcb JleKapOoKCHJIMpOBaHHtO, aeT Y-AMHHOMACJIAHYIO KUCJOTY. 

O Tom, 4TO WlaBesIeBOyKCyCHad KUCOTA JerKO MCMOMb3yeTCA Ha CHHTES PHO} 
AMUHa, ACHO CBHJeETeILCTBYIOT JlaHHble, XapakTepu3yloulMe CosepKaHne B IpC 
pocTKax 3TOrO aMua. OTH WaHHble NOKAa3bIBaloT, ITO aMMOHHHHaA Ccoulb LILY K - 
oco6eHHO XOPOLIMH HCXOAHbIN MaTepHadl JIA CHHTesa TJOTaMUHA. 


Ta6nuna 2 


CoyepaHve aMMHOKHCAOT M AMHJOB B NPOPOCTKaX, B KOTOPbIe HHPUbTPUPOBAJIMCh Na- uJ 
NH,-comu IWYK u MIB B MukpomosAx Ha rpaMM cyxoro Beca \ 


Acnaparu- y-Amuuo- | I niotamu- 
HOBas Amanun | Acnaparun | MacaaHan HOBaA [nroTamMuH Cepuu! 
KucsioTa KuCcOTAa KHcIoTa ; 
Bona 6,8 40,4 06,7 23,9 15,3 20,6 12 53% 
IYK — Na 11,3 37,0 56,7 20,4 22,9 12,4 12,8 
WYK — NHg 6,8 47,2 73,8 23,3 21,4 24,7 4 
IIB -- Na 9,0 d0),9 85,2 20,4 Whale 16,4 12538 
IIB — NH, 8,0 60,6 00, 7 20,4 16,3 PA DE tl 10,0 
NH,HCO; 6,8 33,7 102,3 20,4 5) 63) ZO 14S 


* Kak moka3asiM XpomMaTorpaMMbl Ha Oymare 2,4-nuHUTpodbeHHrH Lp a30H 
KeTOKHCJIOT, BBeeHHaA B TKAaHM aMMOHMHHaA cob ULYK 3Hagntesbuo OpicTp 
pacxofyetcA B MpopocTKaX AYMeHA, YEM HaTPHeBaA COWIb. 

TakuM O6pa30M, COBOKYMHOCTb NOJIYYeHHbIX HAM JaHHbIX MPHBOANT K ¢ 
Kouennio, uTO LLYK B x%HBOH pacTHuTeJIbHOH TKaHH ABJIAeTCA MaTepHaJIOM 
TOJbKO JWI CHHTe3a aCKaparHHOBO KUCOTHI WH H3 MocweL_HeH acnaparnua, 
TakxKe JleETKO HCHOb3yeTCA WIA NOCTPOeHUA yrsiepOwHOrO CKeweTa YvJiKOTAaN 
HOBOH KUCJIOTbI H H3 Hee PyOTAaMHHA UH Y-AMHHOM@CJIAHOM KHCJIOTEI, OCOOeH 
B IIpHCyTCTBHH HOHOB aMMOHHA. 

SHaUHTeIbHbIM HHTepec MpelcTaBIAIOT pe3yJIbTaTbl OMpeseseHuA alaHyl| 
Tak Ke Kak B OMbITaX C 9KCTpaKTaMu 43 MpopocTKos (1), BBegenve LLYK B rKa 
XKMBbIX IIPOPOCTKOB BbISbIBAeT CHHTe3 aJIaHHHa, OCOO6eHHO 3HAaYHTeJIbHbIM 1 
Hcnob30BaHHH ULYK — NH,. Takum o6pa3om, copeplieHHO O¥eBHAHO, 4TO Ty 
CyTCTBH€ HOHOB aMMOHHA pe3kO ycKopseT CHHTe3s alaHuHa 43 IIB. Stor dal 
panee ycTanoBuienubld Kperopuyem u Byxgenb (°) c Momoibio KosOpHMenr)} 
yecKoro MeTO]a ONpeleseHHA alaHHHa, 3aCJlyxXuBaeT CaMOroO Cepbe3Horo Bi} 
MaHus. C lesbo cpaBHenusa Mpespauenua ILYK xu TB B mpopoctkax Opi 
CTABJICH OMbIT NO BBeEeHHIO B MpopoctTKu, Hapsany c WYK — Nau ULYK — N}} 
taxxe IIB —NA u IIB—NHy. Pesyapratst storo ombita npencraBue} 
BTa6m. 2. | 

Tlanupie, mpecrapienuple B Ta6u. 2, MoKasbIBaioT, YTO alaHHH cuHTesHe 
eTCA B NpopocTkax suMeHs Kak u3 IIB — NH,, tak u u3 IIB — Na, npy| 
B NepBOM CJly¥ae CHHTe3 VeT 3HAUHTEIbHO 2HEprudHee. ~5 

TakuM o6pasom, B Mpollecce accuMUAALMM AaMMOHMMHBIX cosel pacTeH} 
MH B Wpollecce MpeppallleHuA Heoprannueckux (opm a30Ta B Oprannueckue Th 
BOCTeMeHHAA POJb MPHHAWIeKUT He TOMbKO PIOTAMHHOBOM KuCJOTe, POTa > 
HY, acliaparHHOBOH KHCJOTe WH acnaparMHy, HO TakKe Hu alaHHHy. | 

HeoOxomvmo oTmetutb, uto Bexep nu Tomcon (*), uccnenya Bompoc 06 aie 
MHJIAUMH AMMOHMA XJOpPeJIOH, NOKasaJiM, ITO aJlaHHH, HapALy c roTaMuEWy 
ABNACTCA BarKHEMWeH CBOOOLHON AMMHOKHCJIOTOH, B BUe KOTOPO mpoucxe 
ycBoeHHe aMMOHHA STO BoOpocsbIo. IIpH stom OHM MoOYepKUBAIOT, UTO I 
ecc CHHTe3a alaHHHa He MOXKeT OLITb OObACHEH JIMWb peakiuMel Nepeamrlt 
poBaHua. 

B wactostlee BpeMA MoKa TPy2HO ycTaHOBUTb, B Kakoli Mepe BaMaHHe Fie 
aMMOHMA Ha CHHTe3 aJlaHHHa OllpejedAeTcA peakiveli NpAMOrO aMHHMPOBalp 
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iupyBaTa HK B KaKOH Mepe — MepeaMMHHpoBaHHeM 9STOFO MocseqHero c ruioT- 
AMHHOM H JIpyrMMM aMHMHOKHCIOTaMH. StToT BoNpoc JouKeH ObITb paspellex 
aJIbHeEHWIMMH MCCJeqOBaHusMu. Ojnako COBepIIeHHO ACHO, 4TO B mpolwecce 
CCHMUJIALLMH AMMOHHHHBIX COJleli PaCTHTe/IbHbIM OPfaHH3MOM a-aylaHHHy Mpu- 
aJI@KUT BarXKHAaA POJIb. 


Mockosckuii TexHomormuecknit MHCTHTYT Tloctynuao 
MHULEBOH MpOMBIIWIeHHOCTH 2 XT 1959 
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Jloxuaym Akagemun nayr CCCP 
1960. Tom 130, Ne 5 


BHOXHMH, 


Jl. B. MEKJIEP, H. H. JIANTEBA, Jl. B. JIOZOBCKHH u T. HU. BAJIESHHA 


O XHMHUECKHX HW BHOJIOPHYECKHX CBOHCTBAX 
TAPAKCEHHA — TOKCHYECKOPO BEJIKA CbIBOPOTKH KPOBM 
BOJIbHbIX LIHM30®PEHHEM 


(I1pedcmaszeno akademuxom B. A. Dxeeaveapdmom 21 1X 1959) 


P. Xucom u corp. (8) u3 CbIBOpOTKH KPOBH OOJIbHDIX Wu30cppeHHel Opl/ 
BbIJeJIGHO MAKPOMOJIeKyJIApHoe COeHHEHHe, Ha3BaHHOe HMH TapaKCcevHO 
KOTOPOe IPH BBELCHHA 30POBbIM JOM — JOOPOBOIbILaM BbIsbIBAIO KpaTK 
BPeMeHHbIe MCHXOTHYeCKHe PaccTPOHCTBa, He OTJIMYHMbIe OT TeX HJIM HHbIX CH 
ApoMos wiM30dpenun. OTuM BrlepBble ObIIO MOKa8aHO HasIMYHe B KPOBH OOJIbHb 
tmMs0@penveH XHMHYeCKOFO COeAHHEHHA, CMOCOOHOFO BbISbIBATb COOTBETCTBY! 
ulylo KuIMHMuecKy10 KapTuHy. P. Xuc mpegomaraer, uTo TapakcevH OOpaszyer 
B pesyIbTaTe H3BpallleHHaA OOMeHA, T. €. IPHepKuUBaeTCA PHMOTe3bI JHOFCHHO! 
MPpOHCXOKeHHA WH30dpeHHuH. | 

C mpyroi cropounl, Opi MpegqcTaBseHbI JaHHble BMOIb3y BAPyCHOH STHOU 
rHu wsodppenuu (*°). Han6omee JeMOHCTpaTHBHb Pe3YJIbTaTbI, MOJIYYeCHHE 
MactpoyKopannu 4 Cxapuiato (°, °). BBoaa cIMHHOMOsroBy10 %KHZKocTh (CMJ 
6O/IbHEIX WH30cdpenvel B aaHTOMCHY!O NOJIOCTh KyPHHbIX 2MOPHOHOB, OHH B) 
ACHHIM, ITO CM)K OoubHbIxX WH30cdpenuel B OTIM4He OT CM)K 30poBblx JON") 
BbISbIBaeT THOeb YacTH 2MOpHoHoB. IIpu 3sTOM MpoleHT NorMOwWHx SMOpHOH! 
BospacTasl C yBeJIMYeHHeM UHCIa MaccaKeli u JocTurad K 7-my naccaxy 89. I 
BHYTP€HHHX OpraHaX H Mo3re MoOrMOUIMX SMOPHOHOB OblId MHOMeCTBEHHbIC KP 
BOH3JIMAHHA, MeveHb Mesa MKeJITyIO OKpacky H pbIXJly10 KoHcHcTeHuHIO. Ja 
Hbl€é MHKPOCKOMNMH HCKJOUHIH OakTepHaJlbHy!O MIpHpoky MWaTosOrMyecKuX 4 
MeHeHHH. Brezenue aulaHTOMCHOH *KHAKOCTH 6-ro NaccaxKa B MepeHIOIO KaMef 
ria3a MbIlWeH HW OplolIHy!O NOJIOCTb MOPCKHX CBHHOK MpuBo_uO K rHOesm 
vu 65% 2%KHBOTHBIX COOTBETCTBEHHO. OJIEKTPOHHaA MUKPOCKOMHA OOHAapy Kua B 
pyconofoOuble TeJIbila B aJIaHTOMCHOM %KUAKOCTH MM TOMOreHaTe Tvla3a MBI 

ITH paOoTb! TOBOPAT B MouIb3y HaIMYMA BUpyca y OObHbIX Wu30dpeHue 
HO WMH He OKa3aHa CBA38b Mey HaOMOLaBLIMMUCA BAP yCOMNOMOOHbIMH YacTH 
MH H IM30cpennei, Kak 3a00/1leBaHHeM C ONpeeeHHOH KJIMHHYeCKOM KapTHHO 

Ucenekyh mpHpoky Tokcuyeckoro cakTopa, cojlepKalllerocA B CbIBOPOT 
KPOBM OOJIbHBIX WH30cpeHwel, MbIl BOCMpousBeIM MeTOR Xuca, MCMOb30BF 
B KayecTBe TecT-oObekTa G6ebix MbIweH (1°). B HacroameH pa6oTe usmararor4 
pesyJIbTaTbl HaWIMX JaJIbHeHINMX HCCJIeqOBaHHH B 9TOH OOMacTu. CytHOCTb M 
Towa NouyyeHuA Tapakceuna (') cocToHT B BbICaIMBaHHM 4acTH OeIKOB CbIEF 
POTKH C€PpHOKHCJIbIM AMMOHHEM H JlMaJIH3e C MOCeLyIOULUM HepeocaxkeHvemM BOuI 
3H H309NeKTpHuecKol TouKH. Honyaaemad bpakuua oTHocuTca K y-robys 
HaM. Oua coyep2KuT Oovbioe KouIMYeCTBO OaulaCTHBIX OeKOB, yasiAeMbIx Tig 
NOMOMLM eHaTy pallu CMecbio cliupTa c XJIopodopmom. HenenaTypupoBaHunte Ge} 
KH SJIOMPYyIOTCA CH3HOJIOPHYeCKHMM PaCTBOPOM, HM aKTHBHAA (pakuHA BbICAr 
BaeTCA MpH 65%-M HaCbILIeHHH CePHOKHCJIbIM AaMMOHHeM. j 

J{uiA BbInCHeEHUA XUMHYeCKO MpHpombl OvoOorM4yecKH AKTHBHOTO MaKfE 
COCAMHEHUA MbI HCMOJIb3OBaIH IJIeKTpodopes Ha OyMare, clleKTpodboTOMeTpH} 
KOJIOPHMeTpHYeCKy!IO PeaKILMIO Ha HYKJICMHOBbIe KUCIOTHI (1) uw oMpememeHve mel 
(**). J[ia olenku Onosormueckoit aKTHBHOCTH, Hapsy c paHee ony6.1M@KOBaHHH 
MeTOOM (1°), IIpHMeHAJIOcb ompeleneHve JBUraTebHOM AKTHBHOCTH MBILI¢ 
OCHOBaHHOe Ha H3MePeHHH BpeMeHH B30eraHHA TPeCHHPOBAHHbIX MbILIeH To BE 
THKAJIbDHO HaTAHYTOM BepeBKe CTaHapTHo jvm (1%). Benkosad mpupoza 
HeYHOH (ppakuM MosTBepxKaeTcA pesybTaTaMu 9eKTpodopesa, crekTP) 
(botoMeTpHu HM XpoMaTorpadbuyecKuM aHamH30Mm ruypoumsata. B 6enke Koney 
(PpakUHH BbIABJICHLI! THPO3HH, TpunTodban, denumaiaHuH, TuoTaMMHOBaA ¥# 
COTA, C€PHH, TPeCOHHH, TIPOJIMH, WMCTHH, TJIMKOKOJI, BaJIHH, JIeHUMH Hu, BI 


(OOKHO, u3OeHLHH, alaHHH H YHcTHAWH. Bpio naliqeno, 4uTo TopmMoxeHHe 
BHTaTeJIbHOH AKTHBHOCTH BO BCeX CJlyuadX KOPPeJIMPOBasO C BLIABJIEHHeM Ha 
nekTpocoperpaMMe JByX KOMMOHeHTOB, KOTOPpbIe 110 3JIEKTPoopeTHYeCKOH Mo- 
BUXKHOCTH COOTBETCTBOBAJIH Y1- H Yo-Trio6yuHaM. IIpu BpienenHu ofHOKOMnMO- 
@HTHOH (pakiwu OnomornMuecKad aKTHBHOCTb He oOHapyKuBaslacb. Ojnako 
JeqyeT HMeTb B BUY, YTO, HECMOTPA Ha HaJIHUHe BYXKOMINOHEHTHON (ppaKuHH, 
MMMO BCJIEACTBHE HHAKTHBAIIHH 0 XoLy :bpakUMOHMpOBaHHA, He BCera BBI- 
eMAJICA OMOJIOPHYeCKH aKTHBHBI TapakceHH. 

Konewnast pakunsa cofepxKasa 3HauHTebHOe KOJMYeCTBO CBA3aHHOM Cc Geul- 
ama Mev. OT oMpira K OMbITy cofep»KaHHe Me B OemKe KOHedHOH PpakuAH 
CONeOaIOCh, YTO elle Pa3 TOBOPHT O TOM, YTO JaHHbIH MeTOR He MPHBOAUT K BbI- 
leleHHuIO TOMOreHHOrO ‘OemKa. CyllecTBeHHO, UTO B OOJIbUIMHCTBe CayyaeB Kak 
DIXON MO MeQH, TaK HM MpOWeHT cojepxkaHHA Mel B OeKe KOHeYHOK Ppakunn 
OUIbHIX — TapakceviHe, Obl 3HAYHTeIbHO BbIllle, YeEM B COOTBeTCTBYIOIEe!t 
bpakiuu 3yopospix (Tab. 1). MHrepecuo, uro BOAHOM culyyae, Kora B KOHeUHOT 


Ta6nuna ft 


Bprxoy Oenka Ilpouext Bpixoy 6enKa I] poueut 
KOHeYHOi IIpou Mea KOHedHON Tl H 
VUccceneg. mpakuun Saconet B 6esKke VUccaex. ppakuun ee cae 
auwa Py Hai Ma mo Mey KOHeYHOH wuua |p yuHai Ma no Mequ }| KOHedHOH 
| CbIBOPOTKH dpakuun CbIBOPOTKH dpakuun 
Boambpupe 3mopoBne 
A. 105 4,26 0,043 vile 66 2,44 0), 030 
ie 144 9,20 0,063 Ke 30 Age 0,038 
C. 136 * 1002 | O-Vaee Ke 110 Leon 0,010 
i U8 117 1,26 0,046 Ale 100 — — 
| 2B. 145 


* OTH BeJIMYMHbI OTHOCATCA K MpeqnocneqHe dpakiun. 


pakWuu He Oblia OOHapyxKeHa Melb, 3Ta (*pakWuA OKa3asacb OuOMOrMyecKU 
eakTHBHON. [Ipeqnouarad, 4TO aKTHBHbIM KOMIOHEHT OCTaJICA B PaCTBOpPe, MbI 
OBTOPHJIM OCaxKeHve, yBeJIMYMB KOHUeHTpatu1o (NH,),SO, no 90% Hacpitlenua. 
BIMAaBWUIMH B OCaqOK OesOK cOsepKas Melb HU OblI OnOMOrHYeCKH AKTHBHbIM 
6ombHoK C.) B apyrom cay4ae, Kora cofep»xKaHue Me B TapakceHHe ObIJI0 
aMMeHbIIMM, JIMIUIb Ha OHOM 3 YeTHIPeX B3ATHIX B OMIT MbIWEM ObIJI NOy4eH 
vouorugecku addekT (GombHot I]., Tab. 2). 

OnucaHHple PakTbI HAaBOAAT Ha MBICJIb O HaJIMUHH CBA3H MexkKjly Onovlornye- 
PKOM AKTHBHOCTbIO MpelapaTa MW coflepxKaHHem MeqH B HeM. J\A BHIABJIEHHA 
O3MOXKHOFO KaYeCTBEHHOLO Pa3sJIMYHA MEXKLyY MebcosepKallHMu OesKaMu KOHeY- 
BIX (pakUM OoObHBIX WH30c:peHHeH H 3OPOBEIX, pH MOMOMIM cMeKTpomorTo- 
eTpwueckoro Metoga (14) usy4aH UX alpeHaJIMHOKCHLa3HYy1I0 AKTHBHOCTb. OKa- 
aslocb, 4TO MebcosepKalllui GenokK KOHeYHOH pakwun 3opoBoro oOwlajjaer 
APCHANIMHOKCHLa3HOH AKTHBHOCTbIO puMepHo B 10 pas OovbleH, sem Tapa- 
cevH (pH paBHOM cofepxKaHHu Meu). Bo3sMoxKHO, 39TA AKTHBHOCTb BbI3BaHa 
IPHCYTCTBHEM IlepyJOMasMuHa, WomaBliero B KOHEYHYIO (pakiMIo 3qopoBoro 
CIeCTBHe COOCcaxKeHHA C JPyruMu OeKaMH. OTOrO HeJIb3A CKa3aTb O Tapa- 
ceuHe, Tak KaK eFo ajlpeHaIMHOKCHa3Had AKTHBHOCTb Ha NOpsOK MeHbILe. 
| Usyuenne ciekTpoB MorJiouleHHa MpoMexyTOUHDIX HW KOHEYHBIX pakunit 
ToKa3aslo, UTO OTHOUIEHHE BeJIMUHHDI SKCTHHKIMM Mpu hd 278 Mp K BesHYHHe SKC- 
MMAKUMH pH A 260 My MeHbUle WIA Mpeqnociequeh PpakiHu, H3 KOTOPOH BbI- 
aNMBaeTCA TapakKceHH, YeM JIA caMoro TapakCceMHa. OTO TOBOpHIO B NOJb3sy 
foro, 4TO MpesMocmeqHAA PpakUHA COMepHKHT HYKJIEHHOBY!O KHCMOTY, He OCAK- 
alollyrocs’ BMecTe c TapakceHHoM. J[elicTBUTeNbHO, B PuJIbTpaTe Nocie ocaxk- 
eHua TapakcevnHa uacTto Haxoquim PHK. 

OyHoBpemenHoe MpHcyTcTBHe B MpeznocnenHeli cbpakunu PHK 1 Megpcopep 
allero GeKa C HeOO/IbIWO OKCHa3HOH AKTHBHOCTbIO, Mp COOTHOIMIeHHAX KOM 
MOHCHTOB H CBOlicTBax, HallomuHaiomux Bupyc (1°), noOyqHIO Hac BbIACHHTD, 
€ ABNIAeTCA JM OMOMOFMUeCKH AKTHBHbIM KOMMOHEHT (TapakcenH) BHpycoM HJIH 
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Ta6Ounma 2 
ere gio pee 2 ee 
BuonoruyeckadA akKTHBHOCTb 


Ne 2KH- HS 


pars ag i qouop K. 6ombHok II. OompHon C. 
et a ee eo oe te ee ee ee ee 
Amb6 4 17,4 28,3 — 

ce 2 2058 34,3 — 
3 — 42,0 — 
MHH 4 6,9 29,3 — 
Llepyonsas ; ee rt — 
3 16,8 34,3 — 
KILWA 4 40,9 164 4,47 
i sete 2 42,8 32,4 3,76 
3 68,8 33,0 7,42 
4 — 20,2 BG) 
Koneunaa ppakuna 4 — — 141,9 
mocie BTOpHyHOrO 2 — — 1224 
ocak qeHua | : = ix ee 


IIpumeuanue, Buonornueckad akTHBHOCTh ONpeseAach NO BesIMYHHE 
mmowlaqv, orpaHnyeHHow Ocbio aOcuucc, Ha KOTOPOH OTKNafbIBaJIOCb BPeMA, 
Mpoweuiee nocne BBeqeHHA HCcMbITyeMoH (ppakWHH (B MHH.),H KpHBOH ABHra- 
T@JIbHOH AKTHBHOCTH %KMBOTHOFO, BbIPaxKeHHOH uepes B30eraHHA MBILIH 0 Be- 
pepke (B ceK.). OOmwaad NposOKHTeIbHOCTh HaGsOZeHUA 5—6 yac. 


OMHUM H3 ero aHTHreHoB. Onacasch NOTepATb 3HAYUMTEJIbHYIO JOJO BO3MOKHG 
BUPyJICHTHOCTH, MbI H30pasIM B KavecTBe HCXOJHOrO MaTepHala WWIA BApyco 
rvyecKoro HCCeAOBaHHA Mpemnocesuio10 :pakunio. Ota pakuuio Opa B 
eJleHa H3 CbIBOPOTOK KPOBH JBYyX OOJIbHbIX HW OLHOFO JOHOpa. BsxTble WA uCCH 
QOBaHHA OOJIbHbIe HAaXOMMJIMCb Ha eyeHHH B I]cuxXoneBpoOrMuecKoH OOJIbHA, 
uM. Katenko. Bonbuok C., 28 met, uctopua OomesHu Ne 6167, Obi Nomen 
B CTallMOHap B CBA3H C OGocTpeHHeM Wxu30dpeHuu (MapaHoumHaa copii 
QaHHbit mpuctyn Bropol, GOonen oKoso 11 mecaues. Bombuol I1., 17 ae| 
uctopua OoesHu Ne 5897, nomeujeH B cTalwOHap B CBA3H Cc OOOCTpPeHHGh 
mu3soppeHHn (lapanoufzuad cbopma); JaHHbI Mpucryn BTopol, GomeH OK) 
jo 14 mecaues. Kposb Jia uccileqOBaHHA Opalacb JO JeyeHHA B MepBih 
HM MocTyMieHuaA B cTaluMonap. K 1 Ma ynomaHyToH dpakuwun cHIBOpOTK| 
COOTBETCTBOBaBLIeMy 5 MJI MCXOQHOM CbIBOPOTKH, NpvOaBAaM NeHuuMA| 
M CTPeNTOMHIAH, BbIepxKHBaIM CyTKH UM 0,2 MJ CMeCH BBOJHJIM B aJlaHTOHCH} 
MOIOCTh 9-HEBHBIX KYPHHbIX 9MOpvoHOB. IloceqHve HHKyOupoBasM MpH ¢| 
B TeyeHve 48 4ac. HM Mocwe OXaxKLeHHA BCKPbIBaJIM. CTepHJIbHO B3ATAaA aJlelp 
TOHCHaA XKUAKOCTb CJyKUJIa MaTepvasIOM JIA Nocsemyrollux maccaxkelt. Bpilb 
MpoBeseHo 4 Maccar%ka. IMOPHOHI, B aJIAHTOMCHYIO MOJIOCTb KOTOPHIX BBOLMJElll 
(bpakuna CbIBOPOTKU JOHOpa, a flallee Mp NaccHpoBaHHuM COOTBeTCTBYIOL 
AJIAHTOMCHbI€ 2KUAKOCTH, Opin *XKHBEIMM. IIpu sTOM BHeWIHU BU allaHTONCH 
%KHAKOCTH MW OpraHoOB SMOpHOHOB He OT/MUasCA OT HOpMBI. MHoe Ha6mogand 
pH BBeLeEHHH (*pakUMM CBIBOPOTKH OowbHBIX. B ofHom curyyae (I].) mpu mepB 
*Ke Maccaxke 43 yeTbIPeX SMOpHOHOB Morv6s0 7Ba. Bo BTopom maccaxKe Norv 
ABa H3 Tpex, Mp TpeTbem — NornO.m Bce 9MOpHoHH (4). B apyrom. curyyae (8 
Mocue MepBoro NaccaxkKa BCe NATb SMOPHOHOB ObIIM X%KUBbI, HO OTMeUaJIHCb Mi} 
*KECTBCHHbIE KPOBOM3JIMAHMA Ha MOBEPXHOCTH aJIaHTOMCHOK OOOIOUKH HM NOK 
I€HHE BASKOCTH aJIaHTOMCHOM %KUKOCTH. OfHAaKO Nocme Broporo maccaka jp 
THOM Ba M3 YeTbIpex 9MOpvoHoOB, a Mocwie TpeTbero — Bce 2MOPHOHI Ob’ : 
MepTBBIMH (*). HaOmojauacb noJOxKUTeIbHad peakKUHA arrsOTHHALluH SPHTpoL 
ToB Kyp. B TepBom cayuae ona Oplla BbIABJIeHAa B THTpe 80 pH MepBom Macca} 
u TuTpe 640 — npx Bropom. Bo Bropom cayyae — aMb HauMHaA CO aie: 
Naccaxka (THTp Goee 1280). Onnako mpu AambuHelitem MacCHpOBaHHH TUTp fF 
Aas, BOSMOXKHO BCJIENCTBHE HMeBIel MecTO ayTouHTepdepentun. BriOopoun 
OcMOTp OpraHOB Kak NorMOlWnx, Tak HW OCTaBaBLIMXCA 2KMBbIMH K MOMCHTY BCK] 
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THA SMOPHOHOB BHIABHJI MaTosoruyecKve u3mMeHenna. Ileyvenb Gniia yBeslMueHa, 
ME/TOFO WBeTa, OTMCYAIHCb KPOBOH3JIMAHHA Pa3JIMYHOM HHTCHCHBHOCTH, NOUKH 
ObIIH Pe3KO YBeJHYeHLI, C OOUbHbIM KpoBeHanlomHeHuem. Ormeuasucp KPOBO- 
W3JIMAHHA B JIErKHX, CepAile H OOOsIOUKe HM BeLeCcTBe Mo3ra *. 

Ilonyuenuple (bakTbl TOBOpAT O TOM, UTO BO B3ATKIX JIA MCCeELOBAHUA (ppak- 
MAX CbIBOPOTOK KPOBH OOVJIbHEIX IWH30dpeHHeli cofepxKasnca ToKcuyuecKkHit 
areHT, AKTHBHOCTb KOTOPOrO BOspacTasla MO xomy NaccupoBaHuA. Oto MoxKeT 
TOBOPHTb O Pa3MHOXKeEHHN NO XOMy MaccupoBaHUA, HOO WelicTBHe HexXUBOrO TOK- 
CHYECKOFO COCAHHEHHA NOJKHO OplIO Obl NalaTb C yBeJIMUeHHeM 4HCIa Naccaxelt. 
B nNovIb3y STOrO TOBOPHT TakxKe MOJOMKUTebHAA PeaKILHA reMarrwIOTHHALLHH. 
MoxkHo yMaTb, YTO HCMoMb30BaBlIMecA Hamu cbpaKUHH ObIWIM Gove BHpyJIeHT- 
HBIMH 4em CM)K, Tak Kak BBI3bIBaJIH THOeub BCeX SMOpHOHOB yxKe MPH TpeTbeM 
MaccaxKe. ITO MOKeT G6bITbh pe3yJIbTATOM SHAYUTE/IbHOTO KOHLeHTPHPOBaHUA 
AKTHBHOCTH KOMMOHEHTA CbIBOPOTKH MpH dpakuMOHHpoBaHHH. Cyma No sMTepa- 
Type, @akT OOHapy2KeHusA cMocoOHEIX K CaMOBOCpOU3BeLeHHIO BUpyconopo6- 
HBIX TeJlel, y OOJIbHbIX WiM30c:peHHeH He ABAAeTCA HOBbIM. Opnako OOpailaioT Ha 
ceOA BHHMaHHe CJlelyrollMe OOcTOATeIbCTBA: 

1. [[puuuvnet Metoqa, MpvMeHenHoro JIA BbIeNeHuA TapaKceHHa, wacTO 
ACHOJIb3y!OTCA JIA KOHWeHTPHPOBAaHHA H BbIAeJIeHHA BUPyca M3 CofepxKalllux ero 
*KUAKOcTeH wu TKaHel (1%). 

2. Ho xony dpakunonupoBaHus MMewIa MeCTO OJHOBPpeMeHHad KOHIeHTpPalluAa 
Tpex (bakTopos: a) mpumepuo B 400 pa3 “3 pacueta Ha cpIBopoTky (2*) uw MpuMepHO 
B 600 pa3 B pacueTe Ha OeIOK — KOHIeEHTPHPOBaHve XMMMYECKOrO COeIMHeHHA, 
CMocoOHOrO BBbISbIBAaTb KPATKOBPeMeHHY!IO KJIMHMYeECKyIO KapTHHy, HeOTJH- 
4MMyt0 OT WH30dpeHuu; 6) mpumMepHo B 300 pa3 (yuuTHIBad BEIXOA MO MegzH) — 
KOHICHTPHpOBaHHe KauyeCTBeEHHO OTJIMUHOTO OT LepyJiomias3MuHa Mejbcopep- 
MKaillero OesiKa; B) KOHUCHTPHpOBaHve BHPyJIeHTHOM AKTHBHOCTH. 

Mobi yMaeM, 4TO OTMeYeHHbIM Napaimemu3M He ABJIAeTCA curyualHEIM. Hame- 
YaloulaAcA MPHYHHHO-CJleICTBeHHaA CBA3b Me%KMy CMOCOOHbIM K CaMOBOCIIpo- 
W3BeeHHIO TOKCHUeCKUM OesIKOM HU WH30c:peHHel, Kak 3a60/leBaHveM C ompe- 
JeNeHHOH KIMHUYeCKOH KapTUHOH, TOBOPUT B MOJIb3y TOO, YTO HOCHTeJIEM TOK- 
CHYeCKHX CBOHCTB BO3MOX%KHO ABJIACTCA CaM BHpyc. 

O HexkesaTebHOCTH BBEMCHHA TapakcenHa JOLAM yMOmMuHaJOcb pauee (?). 
Silecb 2Ke MbI CUHTAeM HEOOXOAMMbIM OTMETHTb, YTO H€3ABHCHMO OT OWeHKH TyO- 
JIMKYeMBIX B HACTOAIeH paOoTe TaHHbIX, BBeJeHHIO YeIOBeKy (pakUH CbIBOPOTKA 
KPOBH OOJIbHbIX WH30cpeHuel Mo KpatHeli Mepe JOJDKHO MipefWecTBOBaTb JOKa- 
3aTeJIbCTBO OTCYTCTBHA B STHX (paKWHAX BUpyca. 

Lentpatbublit HHCTHTyT yCOBepUIeHCTBOBaHHA BpaueH Tloctynu0 

Hay'Ho-ucceqoBpaTebCKHit MHCTHTYT MCHXHaTPHH 18 IX 1959 
AkajleMuH MeZMIMHCKHX HayK CCCP | 
IMTHPOBAHHASA JIMTEPATYPA 


h, G. Martens et al., Am. J. Psychiatry, 114, 1, 14 (1957). 
B. E. Leach et al., Am. J. Psychiatry, 114, 8, 683 (1958). 

B. E. Leach, M. Cohen, Proc. Assoc. Res. Nerv. Ment. Dis., 
37, 397 (1959). 4T. 10. Maanuc, K srvonoruu wu3cdbpenuu, M., 1959. ® M. A. Mo- 
po3os, )KypH. wesponaton. mu mcenxuatpuu, 54, 9 (1954). © M.A. Moposos, 
DKypx. muxpc6non., snugemuon., ummyno6non., 4, 90 (1958). 7B. M. Mopo3zos, 
\Kypy. wesponaton. u nenxuatpuu, 44, 9, 732 (1954). 8§P.Mastrogiovanni, 
GmeeSicwaiiledt Ome Acta = Netinole,. 01 ln 2aeAo7m (1950) 5 Ge Sieraniplva tole PaMearsit- 
togiovanni, Acta Neurol., 11, 3, 587 (1956). 10°jl. Bb. Mexyep, H. H. Ja n- 
tesa, J. B. JIosopcKkunk, MKypx. Heppomatol. u mcuxuatpuu, 58, 6, 703 (1958). 
1 Hyxnennosne: KucnoTsl, Tog pea. 9. Uapraddau a. Mesuanzcona, M., 
me? e7p2)430) 62 Co Jn Gubher; -M? Es Laheyet.al., J. Biol, Chem., 196, 2, 
2029(1952).. 2.C.A.Winter, L. Flateker, Arch: Neurol. and Psychiatry, 80, 4, 
44] (1958). 4B. E. Leach, M. Cohen et al., Arch. Neurol. and Psychiatry, 76, 


635 (1956). %C. L. Hoagland, G. M. Ward etal., J. Exp. Med., 74, 1, 69 (1941). 
AK. Wl y6nans3e, C.A.laigamosuy, Kparkui kypc mpaktuyeckon Bupy- 
conorun, M., 1954, ctp. 109. 17 R.G. Heath, S. Martens et al., Am. J. Psychi- 


atry, 114, 10, 917 (1958). 


* Qra uactb paOots Opa mpoBegena mpod. A. H. Bpayze, 3a yTo aBTopbi BbIparkKaloT emy 
MCKPeHHIOIO OJlaroqapHocTh. 
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_AHATOMH A PACTEHHH 


WM. H. MOJIYXHHA 
O XAPAKTEPE POCTA ME)KJOY3JIMH y NWEHWUbI HW PKU my 
(ITpedcmasaeno axademuxom B. H. Cykauesoim. 22 VITI 1959) 


B smrepatype NouTH coBeplieHHO He ocBellleH BOIIpoc O XapakTepe copMu- 
poBaHHA M@EXKLOY3JINA y MWeHHItbI Mu prxu (*~°). Mexzy Tem, usyyeHne ocobeH- 
HOcTeH pocTa HW pa3sBUTHA cTeOsleH XeOHbIX 31aKOB MpelcTaBAeT He TOJIbKO 
HayuHbIH, HO WH OOJIbINOH MpakTH- 
YeCKHH MHTepec, B OCOGeHHOCTH 
B CBA3H C BbIACHeEHHeEM TIpHuHH 
UX NOJeraHud. #9 #4 | 9 nd 

Mobi mpoBoqusM anaromHyeckoe 
HCCJI€QOBaHHe MeXKOY3JNH U y3- 
JIOB Y pacTeHHH O3HMbIX NLeCHHUBI 
Triticum vulgare  ferrugineum 
copta Mocxosekan 2453 u P2KH | 
Secale cereale var. vulgare copta 
Barka Mockogckas, BbipaulleHHbIx: 
B OJMHAKOBBIX YCJIOBHAX B OOTaHH-. 
yeckom cafly Mockogckoii cebecKo-| 
XO3AHCTBCHHOH  akalleMHH uM. 
K. A. Tumupssepa, B cbage BhIxona 
B Tpy6xy. B wHauane 93T0n 


Puc. 1. Muxpodororpadua c MpOOIb- 
HOO Cepe/[MHHOFO Cpesa BepXHHX H cpeq- 
HHX Y3JI0B cTeOs O3MMOH mnmweHHupr | 
Mocxosckas 2453 B Hauane cbasbl BEIxopa | 
B Tpy6ky. 3; — 30Ha HMHTepKanapHoro 
PocTa B CepeuHe ykKOpoyeHHOrO Bepx- 
HeTO MexKOY3IMA, 32— 30Ha HHTepKa- | 
JIAPHOTO pocTa B OCHOBaHHH yAHHeH- 
HOPO TpeTbero Had3eMHOTO MexOy3nua 
9, — HiKeNexKaulHi HY, —.BplleexKa- 


WMH y3JIbl TpeTbero Hay3emHOro M@XK]O- | 
y3IM, N,— MOOCTh Nok Bpllenexa- 


IMM Y3JIOM, 1, — MOJIOCTb Hay, HHKeme- 
*KalluM y3JIOM 


(pasbl BCe y3uJIbI M MexKQOy3 IMA y PacTeHHH NWeHHUBI HW px YeTKO OO6O3HaueHHI. 
Tkanu y3u1la KyueHua MepBOro HaN3eMHOFO y3Jla H MEKLOY3JHA BHOMHE Aude- 
PeCHUMPOBaHbl, a KCHJIEMa HX TPOBORAMX NYYKOB H MeXaHMYeCKas TKaHb ya3via | 
KYMCHHA NOK Aa3bIBalOT PeakILMIO Ha OpeBecuenue. Cample Ke BepXHHe Ba y31a 
H M@KLOY3JIMA COCTOAT H3 MepHcCTeMaTHUeCKOH TKAHU H MpOKaMOWaJIbHBIX Tyu- | 
KOB. TKaHu CepeqMHHbIX y3vI0B u Me*KOY3 MH HaXOATCA B pasJIHUHOH cTeneHnH | 
Auddepentuallun; Tak, Te, KOTOpble OJIM2Ke K HHDKHEMY y3u1y, HMEIOT Govlee Hp 
bepeHI\upoBaHHoe crpoenne, a Gosee OJIM3KHe K BepXHemy y3Jly — Menee ud- | 
dep eH poBanuoe. 

Pocr Mexkyoy3sua claraetca 13 Pa3MHOKeHHA ETO MEPHCTeMATHYCCKHX KJe- 


TOK IYTEM AeleHMA W NocweLyIowlero yAMHeHHA 1 yBeJIHYCHHA O6beMa STHX Kule- 
TOK IIYT€M PpaCTAKeHHA UX OGOMOUeK. TI 


MaTHUeCCKHX KJICETOK KaxkKOTO MEK]IOY3 
WH BbIMeVIeK aullero Y3JIOB HW UeT BHaua 
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pyr apyry. B pesyabrate sToro 30Ha HHTeEPKaJIAPHOFO pocta OKa3sbIBaeTCHA B Ce- 
eqHuHe Mexkoy3vina (puc. 1,3). Kaerku, pacnojoxeHHble HelocpexcTBeHHO Had 
“TIO y3JIOM, CHJIbHO paspacTaloTCH, BaKYOJIM3HPYIOTCH, 3aTeEM paspyllaloTcs, 
6pasyH BOsLyUIHyO HOJIOCTb. 


Puce. 2. Tlonepeunplt cpe3 nepBoro Haf3eMHOrO MexKoOy31uA B chase 

BOCKOBOH CHesOcTH y O3HMOH mMmeHuup! MocKopcKan 2453 (A) u o3n- 

MoH pxxu Batka Mockoscxas (5). n— nepBuunad Kopa; c — cKuJle- 
PeCHXHMHOe KOJbIO 


Bckope mpolecc pactaKeHua O6o0ueK y KJIETOK MEKAOY3JINA Hay, HM Keve- 
alulHM y3JIOM IipvocTaHaBsuBaetca (puc. 1, yz), MpOMoMKaAcb Mo, BbillenexKa- 
MM y3yioM (puc. J, y,). Tak Kak TeMI pocTa KJeTOK NyTeM pacTaxKeHua 
60104eK 3HAYHTEJIbHO BbIle, YEM CKOPOCTb JI€JICHHA MEPHCTeMaTHYeCKHX KJIe- 
OK, TO HHTepKaJApHadA 30Ha CMellaeTCA M3 NepBOHAYaJIbHOFO CepeMHHHOrO Mo- 
OMKeHHA, HaOwOMaeMoro y CHJIbHO YKOPOUeHHEIX MexKOy3aHH (pyc. 1, 34) 
OCHOBaHHIO M@KJOy3JHA y Gowslee BLITAHYTHIX (puc. 1, 32). STOT mpolecc co- 
POBOXKMaeTcH MOCMELyIOULHM ObICTPbIM Pa3spyWIeHHeM KJICTOK CepjMeBHHbI 
OOpa3s0BaHHeM Ha ee MECTe BO3AYWIHOH NovOcTH. 

Poct cre6JIft MWeHHIbI H pXKH HauvHHaeTCA C CaMOrO HHKHETO MEKMOY3/HA, 
OCJIEMOBATeJIbHO 3aXBaTbIBaAd BbilelexauyHe. CkOpocTb pocta NocweqHHx 
BEJIM4UBaeTCA, OCOGeCHHO CHJIbHO y KOJIOCOHOCHOrO Me@XKOY3JIHA pK. 

Xapaktep poctTa Mexkoy31HH y pacTeHHi O3HMbIX MIMICHHILbI H pH OLMHAa- 
OBLIH, pagvIMuHe HMeeTCA JIMIUb B Teme pocta. Mexyoy3.iMa y pK pacTyT 
ICTpee H MpOJOMKUTeMbHEe, YEM Y MMICHHIbI. OTO ABJIACTCA ONHOM M3 TIpHYHH 
TO, YTO MeXaHHyecKad TKaHb M@XKOY3/IHH HW y3JIOB yY px pasBuTa csaG6ee, 
M y MUIeHHUBI (pH GoubileM pa3sMepe KeTOK NepBHYHOH KOpbI HM CKJepeH- 
MMHOFO KOJIbila OOOJIOUKH HX CpaBHUTeJIbHO TOHbIUIe) (puc. 2). BeegcTBue sToro 
Kb OOee CKJIOHHA K MOJIeraHHio, YeM MMeHuIa. 

KojocoHocHble M@XKJOY3IMA y p2xKH OplcTpee pacTyT, cKOpee 3akaHUMBAaloT 
BOH pOcT, H NO3TOMY MexXaHH¥eCKad TKAaHb KOJIOCOHOCHOrO M@XKOy3JINA Y PK 
a3BHTa CHJIbHee, YeM y MIIIeHHIIBI. 

Mockosckad CeIbCKOXO3AHCTBeEHHAA akaeMHA Tocrynuao 

um. K. A. Tumups3epa 49 VIII 1959... 


WAUTHPOBAHHAA JIMTEPATYPA 
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IMBPHOJIOLHA PACTEHH. 


M. HW. CABYUEHKO 
AHOMAJIMH B CTPOEHHH CEMANOYEK MOKPbITOCEMEHHDbIX 


(ITpedcmaeaeno axademuxom B. H. Cykaueesim 2 X 1959) 


B crpoeHHH CeMAMOYeK HeKOTOPbIX IpefcTaBUTeeH MOKPbITOCeMeHHBIX 
HapyXKeHbl CBOeOOpasHble OTKJIOHECHHA, BbIParxKarollHecA B paspacTaHHH SNM] 
MHCa HylleuIyca HW MHTeryMeHTaJIbHOrO TalleTyMa. 

Bepxylika nyllemmyca KpaccHHYWeJIATHbIX CeMANMOveK MHOrZa paspact 
jlacb JO Tako cTeneHH, 4YTO BbICTyNasa U3 MUKpoNHsie, OOpasyA BbIPOCcT 
HYIe/JIAPHOM TKAHH Ha CeMamouKoh. Y TeHyMHYWeE/ATHBIX CemsATIo¥eK HaOJI 
qamocb pa3spacTaHwe KJIeTOK UHTeryMeHTaJIbHOrO TalleTyMa WU yBeJIMUeH| 
ero pxfosp. Takve OTKOHEHHA OTMe 
HbI Hamu y Rosaceae, Rutaceae, Pol 
gonaceae, Euphorbiaceae u Compo 
tae; Bationom (!)— y Passifloraceé 
Resedaceae, Polygonaceae; Tpu (?) 
y Ranunculaceae u Rosaceae; Kynep! 
u Bpuukom (?)—y Solanaceae; Me 
teucom (*) — y Cucurbitaceae, Pa 
lionaceae u gp. 

KpaccnHylleJIATHbIe CeMATIOUKH 
HEKOTOPbIX BHJOB paCTeHHH HMeIOT ME 
TOCOMHbIM 3mHuyepMHc Hylleyca 
palione MHKponmuJie. OTa TKaHb ObIBE 
*KH3SHEJCATEIBHOH HM OKpyKaeT ocTad 
HY! TOJIMLy Hylemyca B Buse KouMe 
Ka, MoueMy €€ Ha3bIBalOT HYWeApHY 
Kovinaukom (puc. 1). Y pasmmuHbix BHI 
pacTeHHi HYWeWIAPHBI KoOMAayOK pi 
BUT He B OJMHaKOBOH cTenenu. B cen 
Puce. 1. Cemanouxka sBuuinH (Cerasus vul- nmoukax cem. Rosaceae, Chenopodiae 
garis Mill.) x. «— wyuennapHeii konnauox 4 AP. OH Marke BbICTyMaeT Yepe3 MUKFI 

TMve. 

Hytevuryc TeHyHHYWeJWIATHBIX CeMATMOUeK, KaK U3BeECTHO, Ha PaHHHX cTalM 
PpasBHTHA JIM3HpyeTCA M dacTO COBCeM HCUe3aeT, Aa HHTETYMeHTAIbHbIM Taner 
ApeBpallaeTca B COM KPyMHbIX %KU3HEZEATEIbHBIX KJIETOK, KOTOPbIM cocT 
OObIYHO H3 OMHOTO COA, HO HHOra BCTpeyaeTcA uM MHOrocsolinE (puc. % 
Tlocuequult Opi onvcan Anekcanzpospm u Capyenko (°) y pya6exuu (Rudb! 
kia L.) M Apyrux cioxKHOWUBeTHBIX. KneTKH HyWenApHOro KouMauKa HM HH 
ryMeHaIbHOrO TaleTyMa COXPaHSIOT MpOOMKUTeMbHOe BpPeMA cmoco6Hod 
K JieleHHiO, O YM CBHJeTeJIbCTBY!IOT MpoMCcXxo_AMe B HYX MHTO3HI. Brock 
CTBHH OHH JIM3HPYIOTCH, OCTATKM 2Ke HX COCTABAALOT CTPyKTYypPHytO 4acTb Teci} 
PaspacTaHue STUX TKaHel, OTKOHAIOMIeeCA OT HOPMBI, He NPUBJeKa/IO BHUMA 
UCCJIEMOBaTeJIeH WM CYHTaOCb NaTOMOrMyecKUM ABNeHHeM. Ognako fanupie ull 
GeHHA STOO ABJIGHHA, KaK HAM KaKeTCA, MOFyT ObITb HCHO/Ib30BaHbI 2A Tore 
MaHusa Myre CopMHpoBaHHA CeMATo¥eK NOKPbITOCeMeHHEIX. Sanayeii Hactil 
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WeTO HCCIENOBAHUA ABHJIOCb CpaBHUTebHOMOposorMyecKoe H3Y4eHHE 9STHX 
OTKJIOHCHHH B CTPOCHHH CeMATIOYeK C HEKOTOPOH MOMbITKOH BO3MOXKHOFO TOJIKO- 
BaHHsA MX. 

Jina uccieqopanva Obl B3ATbI WReTKH, y KOTOPBIX CeMATIOUKH MMeJIM OT- 
KJOHEHHA B CTPOeHHH: 3eIeHOK po3sbl (Rosa sp.), MaxpoBoi BulltHu (Cerasus 
vulgaris Mill. f. flore pleno hort.), axammdst (Acalypha hispida Burm.), pe- 
pena (Rheum tataricum L. fil.), mmmona tpexsuctouxosoro (Poncirus  trifo- 
liata Raf.), nogcomHeunuKka (Helianthus annuus L.) u ap. Matepuan co6upancs 
B OCHOBHOM Ha TeppuTopHH Botanuyeckoro cana AH CCCP Bs Jlennurpage. Uc- 
CMeEOBaHNe MPOBOAMOCb Ha X%KUMBOM H cbuKcUupo- 
BaHHOM MaTepHaue. 

B cemanoukax po3bl 3emenow Ha6stoqanoch aK- 
THBHOe JevIeHve KJeTOK 9MHepmMuca nyllesyca, 
MHOra B TaKOH CTeMeHH, YTO OH BbICTyNas u3 MUu- 
iKponnsie B Buxe BEIpocta. KnmeTKH 3TOrO BbIpocta 
qudepenWupoBwascb HW MpeBpalilasmucb “3 MepucTe- 
MaTH4eCKHX B MapeHXHMHble, a 3aTeM Pa3spylllaJIuCcb 
MloHOcTHIO (puc. 3). Paspacranue TKaHH HyleiAp- 
HOrO KOJIMauKa MpHBOMNO K CBOeOOpasHbIM OTKJIO- © 
HeHHAM B CTPOeCHHH 3apOsbIlleBoro MellKa. OH BBITA- 
PUBAJICA B WIHHy, a KeTKH ero RectbopMupoBasHch, 
‘TAKUM MMa3MbI pacMoviaraiucb MocteneHHo. B wen- 
TpabHoH KeTKe BOSHHKIa OoubUIad Bakyoub. 
| Y MaxposBolt BHUIHH MofomucTukn, (bopmupyro- 
We 34BA3b, He CpacTayIHCb CBOHMH KpaAMH NOu- 
HOCTDIO, a B C€MAMOUKAX, PaCMOJIOMKeHHbIX Ha UX 
‘KpaaAx, OblH OOHaApy2KeHbl TaK2Ke BLIPOCTHI pa3spoc- 
Weroca Hylemnyca Haq MUKporiuue. 

Y akalubl uMeslocb He TOJIbKO pa3pacTaHue 
TKaHH HylleJApHoro KosMauka, HO HW yWIMHeHHe 
@yHukyJyca HacTOJbKO, YTO CeMAMOUKa BbIHOCH- 
Jlacb yvepe3 OTBepcTHe 3a Mpeebl rHesa 3aBA3H. 
Tlogo6upre caryuau Opin onucanpt Ipu (*) y Rosa 
diversifolia Vent. 

Pa3pacranne TKaHw HYlleIApHOrO KovINauKa 
y cemMamovek sJIMMOHa TpeXIMCTOUKOBOrO HaOsnosa- 
AOCb TOJbKO y HecKOMbKuX u3 18—20, Haxogs- Puc. 2. Sapoppiuenbilt menoK 
muxca B 3aBa3u. Ilo mopdouornyeckum ocobex- PRE eu: peer 
HOCTAM OHO ObIJIO MOAOOHO BbILICOMHCaHHbIM CJly- ramen tail Tanerym y 
4aeM. 

Baiton (!) mpuBogxuT mpumepsl paspacraHua Hylesyca y cemallouek Rheum 
australe D. Don., Hamu 2Ke OHO OblIO O6HapyxKeHo y peBeHa (Rheum tatari- 
cum L.). Bation cuutTaeT, 4TO pa3pacTaHue HyIle/yca MpOHCXO_UT y 3aBaA3en 
¢ WMpoKkum oTBepcTvem. VuteryMeHTbl YacTO He MOMHOCTbIO COpactaloT HyLle- 
AyC, OSTOMY OH CBOOOAHO pa3pacTaeTcaA H MpHHHMaeT PopMy y2Ke 3HakoMOrO 
HaM BbIpocta. SapoypllleBbili MeWOK MpH 3TOM CHJIbHO BbITATHBaeTCA B JWIMHY. 
Hyueniapuprt Bpipoct Hag cemanoykoH Baton cuutaeT mpucnocobsennem, caly- 
KAULAM WIA YAABAUBAHHA MbIIbUbI, YTO OH HW MOYepKHBaeT Ha CBOHX PHCyHKaX, 
MseOpaxkad Ha BbIPOCTAX HYLeJIyCa MbWIbeBbIe 3epHa. 

Paspacranue HYIeMApHOrO Ko/IMauKa, MO BCeH BePpOATHOCTH, BbISbIBaeTCA 
DPOLO.WKHTEJIbHOCTHIO MepHOsa MEXKLy OMbIIeHHeM Mi OMVJIOAOTBOpeHHeM, a Tak%Ke 
IIMTebHOCTbIO Nepvoga MoKox 3uroTbl. [IntaTesbuple BelllecTBa, MocTyMaroulHe 
B CCMANOUKY B STOT MepHoO, OYEBHAHO, HE HCMOMb3y!OTCA MOMHOCTbIO 3apOLbI- 
WIeEBLIM MeWIKOM, H OHH B H300HJIMH HaKalJIMBaloTCA B KJieTKaX HYlWeJIAPHOrO 
KOMauKa U CTHMYJHpy!oT JeleHHe HM paspacTanue HX. OtTu cooOpaxkeHHA ObwIH 
BICKa3aHbI TaK2%Ke B padote Ocasa (°). 

Buin TakxKe oOOHapyxKeHbl KOp3HHKH MogcomHeyHuKa (Helianthus annu- 
us L.) ¢ AHOMA@/IbHEIMH WBeTKaMH, Y KOTOPbIX B WeHTpe PacMosarasiocb NO He- 
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CKOJIbKO KPYMHbIX Cemsatiouek. L]BeTKH HMeJIH BA, YKOPOUeHHBIX MOOeroB C MHO- 
POUMCJICHHBIMM JIMCTONOAOOHBIMH Yelllylikamu. CeMaANOUKH, MpHKpernJieHHble K Ca- 
MOMY OCHOBaHHIO HX, CBOOOAHO BLICTyNaJM HapyKy WBeTKa. SapoxpiilieBbia Me- 
WOK STHX CeEMAMOYUeK CHJIbHO paspacTaJicaA B WIMHY, A WHTeryMeHTaJIbHbIM Talle- 
TYM, OKPy2Kalollui ero, OblJI MHOTOCIOMHbDIM HM HaXOJMJICA B COCTOAHMH AaKTHB- 
HOFO J[eJICHHA ero KuIeTOK. KuleTKH HHTeryMeHTA, IIpHvlerarollive K BbICTHJIaIOuleMy 
cu1010, ObIIM B CTaquu su3uca. Tamerym coctoxa u3 8—9 pxAOB KJIeTOK, KOTOPbI 
pasleANMcb MpocsoKkaMa KyTHKysbl Ha rpynmpt no 10—20 KleToK B Karol | 
B 3apogpillleBoM MeliKe HaOJOalacb Me- 
reHepallu KsleTOK (puc. 4). OrKoHeHHe 
B pa3sBHTHH HHTeryMeHTaJIbHoro Talie- 
TyMa HacTyHao wocse NomHoro dop 
MUPOBaHHA 3apofblueBoro MellKa. Oue- 
BUJHO, MHTAaTeJIbHbIe BeleCTBa, TMOcTy 
Tlaulve B CCEMATIOUKY, He HCIOJIb3OBaJIMCb 
3APOMbILWeBLIM MeWIKOM B CHJIy ero jle- 
(opMallHuv, HakallJIMBaIMCb B KJIeTKaXx 
HMHTeryMeHTaIbHOrO TalleTyMa H CTHMY~- 
JiMpoBamM ero pa3pactanue. Iloqo6Hoe 
ABeHve ObIuIO OTMeyeHO Kynepom # 
Bpuukom (°) y raOpyvfos, nosy4eHHblx 
OT CKPelMBaHHA JMMJIOMIHbIX HM TeTpa- 
TWIOMHEIX pac Lycopersicum pimpinel 
lifolium Mill. Onu Hata, uro KeTK 
MHTe€FYM€HTaJIbHOrO TalleTyMa HaCTOJIb- 
KO ObICTpO JleJIMJIMCb WM paspacTasMcb; 
YTO BOKPyr 3apOfbIeBOrO MelIKa BO3- 
HMKasia MOUHat TKaHb. OnucaHuble 
cyan OTKJIOHeEHHH B CTpoeHHH ceMsA 
MoueK ABJIAIOTCA MHTepeCHbIMH TIpHMe- 
paMM TepaToJIOrHH HW MOryT ObITb HC 
MOJIb30BaHbl [WIA PeWeHHA HeKOTOPbIX 
BOIpocoB MopdouiorHH Hu dHOreHHH 
Ilo cTpyKTypHbIM OcOOeHHOCTAM 93TH 
OTKJIOH€EHHA OTJIHYANHCb OT ONHCAHHbIX 

Puce. 3. Cemanouka PpOSbI seneHoHu B JIMTepatype culyuaeB nmo3ejeHeHHuA 

(Rosa sp.). #. 6— HYWCIIAPHIM BEIPOCT iBeTKa (7-10), Tipu TOSeJICHEHHM ILBeTKa 
CeMANOUKH MpeBpalllaoTca B JIMCTOMOLOOHbIe COpas0BaHUA, a HyWeNyc coBep- 
IWeHHO MCyesaeT WIM OCTaeTCA B Bue MawleHbKoro OyropKa. B cty4aax, Ha- 
OMOMaeMbIX HAMH, CEMAMOUKUN CTPYKTYPHO MaJIO H3MeHAJINC. 

Paspacranue slluepMuca Hyleulyca UW MHTeryMeHTaJIbHOrO TalleTyMa B OJ- 
HOM CJlyuae He CUHTAeTCA OTKJIONCHHEM B CTPOeHHH CeMATOUKH (HalIpuMep, y Je- 
Oenb, pynOekuu u Ip.) B ApyroM — MIpHHuMaeTcA Kak cBOeoOpasHoe OTKJOHE- 
HHe OT CyLeCcTBY!OleH HOpMBI. 

J[id pacCMOTpeHHA STOTO ABJICHHA C TOUKH 3peHHA CpaBHUTeNbHOM Mopdo-! 
JIOrHM MPHBeeM HECKOJIbKO MIPHMePOB CTPOeHHA CeEMAMOYeK Y HEKOTOPHIX Mpes- 
cTaBuTesieH TrovioceMeHHbIxX. Kak oTmetua Maprteuc (*), B mpomecce 2BOuIOLHH! 
MPOWSOULWIO W3MeHeHHe B ciocoOax 3alllHTbl H OKpy2KeHHA MOKpoBaMu Mera-) 
clopaHrua. OOpasopanus, CyKHBLIMe panee MpUucHocoOAeHHeM JIA NpHHATHA 
M YJlaBJIMBaHHA MHKPOCHOp, MOcTeNeHHO BHJOH3MeHAJIMCb, HEKOTOPbIe H3 HUX 
yTpaTHJIM CBOIO riaBHylO PYHKUMIO, BCJeICTBHe 3aMeHbI BHOBb NOABMBIUMMHCA 
Oovlee COBePIIeCHHbIMA Mpucnocobslequamu. Y rowoceMeHHbIX BMecTO HYWeJJIAp- 
HOrO BbIpocTa, C/lyKUBWero OPraHOM YlaBIMBaHHA MHKpOCciop, NoABHJIMCb ne-. 
PHCTHIe MPHAATKH MHTeryMeHTa HJIM CaM HHTeryMeHT IIPHHA Ha ce6a *byHKIHIO 
OpraHa, YaBJIMBajolllerO MHKPOCHOpbl, HO HYWeIAPHbIe MpucnocoOeHuA He! 
TepAsIM SHaYeHHA. Y CeMsAlOyeK TOOCeMeHHBIX BepXyliKa Hytlessyca TlepBO- 
HawvaJIbHO MpeACTaBsANa COO! BbICTYM, 34HHMABUIMH BCIO NOJIOCTb TPyOKH CeMs- 
MO“KH, OOpasoBaHHoH HMHTeryMeHTaMH (Hanpumep, Lagenostoma ovoides). 
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B Mpouecce 9BOJIOWMK STOT BLICTYN CyKUBaJICA HM OTXOMM OT CTeHOK TpyOKH, 
| 2 MPHBOLMNO K OOPasOBaHHIO MbWIbUeBOH KaMeppt (IpHMepom sToro cilyKaT 
eKOTOpble XBOMHbIe). Takum o6pasom, (byHKUAA MbIWIbIeBO! KaMepbl CTavla rlaB- 
Holl. CreqoBaTeJIbHO, CeMATIOUKY Cc HYWe/WIAPHbIM BbIPOCTOM, 3aNOJHABIIMM T0- 
1OCTb MNTeryMeHTapHOM TpyOKU, MOXHO CUNTaTb Oomee ApeBHeli, vem CeMATOUKY 
C HYWeJWIAPHBIM BBIDOCTOM, OKPY2KEHHBIM TIbWIbieBOl Kamepoit. Hynesmapnpiit 
; ae He Notepad PyAHKuNIO oprana, ywaB- 
IMBaIOllero TIbIbILy, OSTOMY eFO MOXKHO cuH- 
TaTb Coulee 3HAYHMEIM, YeM MPH aTouHbIe OOpa- 
BOBaHHA MHTeryMeHTa. 
Cpeau rojloceMeHHbIX Hu ceiiuac BeTpeua- 
jOTCH MpeAcTAaBHTeJM, Y KOTOPEIX HYMeWIApHaA 
epxXylika CeMamlouek pagpacTaeTca Jo CMBI- 
aHHst TIOKpOBOB, HallpuMep, apayKapua u 
akceroteka (Araucaria exelsa S. Br., Saxe- 
otheca conspicua Lindl.). Y mnocnenueii 
HTeryMeHT CBOOOJHBIM, C HYIeycoM He 
Tpactaetca. Bepxyllka uyllemsyca paspa- 
sraeTca O4eHb PaHO, YTO NpeNATCTByeT CMBI- 
KaHHIO TIOKPOBOB Hag Heit. Ona BpicTrynaer Hay 
MUKpOnHMJie B Bue OombuwWoro BbIpocta. Tpiw- 
1a MomMajaeT Ha MOBEPXHOCTb 3STOTO OOpaso- 
3aHHA MH, YepXKHBaACb BbICTyNAaIolleli Ha HeM 
oM3bIO, Wpopactaer. 
_ Kak BHHO H3 BbIWeN3JIOXKeHHOTO, HYLeu- 
IAPHBIi BbIPOCT CeMATMOUeK HEKOTOPHIX Mpel- 
“TABHTeJIeH TOJIOCeMeHHBIX M0 BHELWIHeEMY BULLY 
HaMOMHHAaeT HYLWCJVIAPHbIN BbIPOCT, OMCaH- 
HbId ~=HaMH elle BbIlle y MOKPbITOCeMeHHBIX. 
IIpuHuMaa BO BHHMaHHve 3TOT MOKasaTeJb 
BOJIOMMH, MOKHO MpPeANOJIOXRUTb CylUlecTBO- 
| yiByX MyTeH pa3BHTHA cemanouek, 


KOTOPbIe HAMETHJIMCb yxKe y TOJIOCeMeHHDIX. 
3 OMHOM CJly¥ae PaSBUTHeE, OYeBHZHO, WWIO pyc. 4. Zapompnuensili meuloK cems- 
10 JMHHH COXpaHeHiA HYyWeJJIyca H oco6ex- MOUKH BHJOH3SMCHEHHOLO IlBeTKa oe 
iocTeH ero KaK oOpraHa, yvJlaBJIMBalollero COMES ie an ee ee 
IbLIbILy, B pyroM — pasBuTve Wo no wm- 4% ™ LET: raneryy 

1H PeCAYKWHH H yrHeTeHuA HYLWeIyCa pa3sBH- ; 
3AIOLLMMHCA HHTeEryMeHTaMH,} HarpHMep y Conostoma otlongum u Dioon edule. 
> BOSHAKHOBCHHEM TeHYHHYLCJIATHDIX CeMATOUeK y HOKPbITOCeMeHHBIX, B Pe- 
yJIbTaTe PelyKUMH HYLeyca, OCHOBHYy!0 Mu3sKOOruuecKy!O POJIb CTaJl HI- 
)ATb MHTEFYMECHTAJIBHBIN TalleTyM, KJIeTKH KOTOPOrO YBEJIMYMBAIOTCA B PpasMepe 
| OOPasylOT BHICTHMAaIOULMH COM 3aposbllleBoro MelllKa. 

Hasuune CXoqHbIX O6pa30BaHHl B CeMAMOUKaX FOJIOCeMeCHHBIX WH MOKPbITO- 
eMCHHbIX TOBOPHT O HX PUJIOreHeTHYeCKOH CBAZH, UTO MOLTBep*KMaeTcA SNODHO 
lorMuecKuMH uccIenonannamMu SAKoBnepa (4), SKkosnepa u Voce (7°) mo 
ICOHY, YCTAaHOBHBLIMMH MO THIy SMOpHorenesa CBA3b TOJIOCCMCHHBIX C MOKPbI- 
‘OCeMeHHBIMH. 

Boranwueckui uuctutyt um. B. JI. Komaposa TloctynH10 
Axkayemun Hayk CCCP 2 X 1959 
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PU3HOJOLH A PACTEHHA 

6. H. ECbKHH 
AHTOLMAH H MOPO30CTOHKOCTb PACTEHUMU 
— (I pedcmaenexo axademuxom B. H. Cyxauesoim 24 VIII 1959) ) 


B MHOrounCJIeHHbIX paOoTaX YCTaHOBJIeHbl YCJIOBHA OOpa3s0BaHHA aHTO: 
HaHa B pacTeHHax, reorpaduyeckad MpvyPOYeHHOCTb aHTOWHaHCosepKalllAr 
pacCTeHH, Ce3OHHOCTb €FO NOABJICHHA WH M@CTOHAXO*KMeHHe B OMPeeJIeHHbIX OP: 
raHax H TKaHAX pacTeHHH. BriscHena XHMHMYeCKaA MpHpOa AHTOWHMAaHAa H CIeKTE 
mormourenun cpeta (1). Hav6onee MpoTHBOpedHBbIM SABJIAeCTCA BOMpoc O PX3HO. 
MOrHyecKOH POJIH AaHTOWMAaHa. 

He Kacascb KpuTuyecKoro pa360pa TeopHH O 3HaYeHHH AaHTOMMAaHa JIA pac. 
TeHHH, Mbl B HaCTOAUleH CTaTbe KOCHEMCA BOMpOCa O BJIMAHHH aHTOWWaHa H 
MOPO3OCTOHKOCTb pacTeHHi. 

VispecTHO, YTO JIMCTbA BeYHOZeJIEHOH KPaCHOJIMCTHOH Pa3HOBHAHOCTH Hak 
QUMHbI ZoMauineH (Nandina domestica Thunb.) 60ee MoposocTOHKH, 4eM 3e 
nenosuctuont ('). Kpacnosuctuaa paca 6yKka Bocrouxoro (Fagus orientalis Lipsky 
B ycnoBpuax MockoscKoH o6s1acTH MOpo30ycTOHuHBee, 4M 3eJICHOJIMCTHA 
paca (7). [lo cBeenuam pana aBTopos, Zy6 Kpacubili (Q. rubra L.) Menbule To. 
BperKlaeTCA MOPO3OM, 4eM Ay6 yepeutuatbi (Q. robur. L.) (318). JlucTba ny6, 
KpacHOro OKpallIMBalOTCA BeCHOM HM OCeHbIO B KpacHbit upeT. Jly6 vepeumuarl 
B CYpOBbIX ycvIOBUAX IIpenypasiba, re MOObIe JMCTbA Y BCeX B3pPOCJIbIX Ty6o) 
BeCHOIO HMEIOT KpaCHOBaTY!O OKPaCKy, XOPOLIO MepeHOCHT 3HMHHE MOPO3bI, Nosy 
HHe BeCeHHHe H PpaHHve OCeHHHe 3amopo3Ku (4-5). Jly6 MourowbcKHH (Q. mor 
golika Fisch.), m“cTbaA KOTOporo BeCHOH H OCe€HbIO SAPKO OKPalluBalOTCH ak 
TOWHaHOM ("), Gomee 3HMOCTOeK, 4¥eM YO YepeltuaTHIH. Tem Ke cBolicTBOM O64 
WaroT sIMCTbA, HaHOosee MOposOCcTOHKOH TpywiM yecypuuickon (Pyrus ussurier 
sis Max.) (°). MoxkHo yKa3aTb U Ha MHOrHe Apyrve MpHMepb! MOBbILMeHHOM MC 
PO3OCTOHKOCTH PaCTeHHH, ACCHMHVJIALHOHHBIA allapaT KOTOPbIX Tp NOHHKE 
HbIX TeMMepaTypaX BeCHbl, OCCHH MH 3HMbI (JIA BeYHOSeIeHBIX CyOTponMyecKH) 
pacTeHHH) OKpalllMBaeTCA B KPaCHOBATHIe TOKA. 

Becuoi 1952 r. Mbi MpoBesM HaOJOLEHHA Hal 3AMOPO3KOCTOHKOCTHIO KYJIbTYy 
my6a (Q. robur L.) ua tepputopuu Tomxypckoro mecnuyectBa CaoscKor 
jecxo3a, CraiMHrpagckol 0671., B patione 6prpmie Aptianb-3embMeHcKO aur 
3aIO*KeHHOK B Haase BTOPOH NOMOBMHbI Mpowlloro BeKa. 

Ko spemenu HacTylmenua 3amoposKa (10 V 1952) Bspocaie KymbTypBI Ly6 
(70—80 set) ceMeHHOro 4H MopocseBoro MpoucxoKMeHuA HaXOLMMCb B cTamH! 
I[BETEHHA, MOJIO{bIe NOCeBHbIe LYOKU Obl 3aCTHTHYTEI 3AMOPO3KOM B TlepHo 
HHTeHCHBHOrO pocta. MunuMasibHad TeMMepaTypa BosqyXa Ha BbICcoTe 2 M ObIs 
OMMHaKOBOH Kak B TvlyOoKMX NOHMKeHHAX (AHO OaKH ApuiaHb-3eJIbMeHb) 
TaK M Ha MPHBOJOpasebHOK wacTH pewbecha u NocTurM —3,5°. Temmepatyp 
NOBEPXHOCTH NOB Opiia —3,6°. OOmep3anuio MOsBepriuch MHOrHe JpeBecHBl 
HM KYCTAPHHKOBbIe MOpObl, B TOM YHCJle H MeECTHbI€, CpeH KOTOPbIX MO%KHO Hé 
3BaTb TaMapHCK. 

SamMoposKOCTOHKOCTb KyJIbTyp MyOa u3yuaach HavGosee WeTAaNbHO: co6paHi 
JaHHble TO 3aBHCHMOCTH 3aMOpoOsKOCTOHKOcTH Ay6a OT BOSpacTa H HaNMUNA a 
TOWMaHa B JMCTbAX. PesysbTaTbI UCCMeLOBAHH MOSBOMAIOT TOBOPUTh O TOM, UT. 
BCXOJ[bI LyOa oceHHero MoceBa xesyneh (Tabu. 1) o6nalanu HanBbicuelt 3aMOpo: 
KOCTOHKOCTBIO. Hao6opot, y B3pocJIbIX MopocieBbIX MH CeMeHHBIX ny6oB On 
Halleio OOMep3iM cBepxy JoHusy. Ha cemMennbix gy6ax (70—80 zer) CoXpaHI 


Ta6Onaunma i 


Tloppexyenue KymbTyp Ay6a uepemuatoro 3aMOpo3KOM B 3aBHCHMOCTH OT 
BO3pacTa HM HaJIHYHA AHTOWHAHA B JIMCTbAX (B NpoweHnTax) 


. Y C yacTHUHbIM C nowHbIM 
O3pacT KyJIbTy 6 : 6 5 
se tO saepabire [ROME ION Soeonpanney | Kosteokges 

ae aHCTAa wu mo6eroB 

: = 
Bexogpl (OceHHHi noces) 400 ,0 0,0 0,0 400, 0 
OyuH rox D2 39,8 oom 89,0 
Jisa rona 15,8 0,8 83,4 SOR 
10 ner (ropocab) 0,8 0,0 99,2 0,8 
70—80 ser 0,0 0,0 100,0 0,0 


MCb JIMUb OTJe/IbHbIe MOJIOMbIe OMHO-TpexJeTHHe NoGerH, MOABHBIHeca H3 
MAULMX NoweK, MpHyeM 3TH MOOern He Obl MPHypovyeHbl K KakOH-1KH60 OLHOR 
acTH CTBOJIa HH B BePTHK@JIbHOM, HH B TOPH30HTAJIbHOM HalipaBuieHnu. V3 mo- 
OCJIeBbIX LYOOB He OOMep3 TOJIbKO O2HH, JIMCTbA KOTOPOFO Obl HHTCHCHBHO 
KpallleHbl AHTOWMAHOM B MaJIMHOBO-KpacCHbIM Ber. 

XOpoulaA COXPaHHOCTb BCXOJOB H OMHOMeETOK, a TaKKe MOJIOLHIX MoGeros, 
OpasoBaBlInXcaA H3 CNALIMX MoveK Ha CTapbIX Wy6ax, ropopHT o Goble nMya- 
THYHOCTH MOJIOZbIX PaCTeHHH, Oo/bWIeH HX Mpucnoco6eHHOCTH K- yCJIOBHAM 
speabi H Oovbuel ycToliuNBocTH K pe3KHM MepemMeHaM TeMMepaTypbI B MepHoy 
sereTAHH. CyleqOBaTeIbHO, B OMPeeeHHLIX yCJIOBHAX CpesbI 3aMOpO3KOCTOH- 
SOCTb HEKOTOPbIX J[PeBeCHbIX PaCTeHHH OZHOTO BUa, HO pa3sHUHOrO BO3pacTa, 
AOMKET HAXOMTbCA B COPATHOM CBA3H C HX MOPO3O0CTOHKOCTbIO, a HMEHHO: MO- 
IOMbIE MeHEe MOPO3OCTOHKHe TYOKH OKa3sasHCb Govlee 3aMOpO3KOYCTOMUHBBIMH, 
i Ooee B3POCIbIe H OosIee MOPO3OCTOHKHe MpOABHJIH BecbMa cJlaOy!0 ycTOH- 
HBOCTb K 3aMOpO3Ky. 

M3 Tta6. 1 BuqHO, 4¥TO B ycnoBuAxX tora CTamMHrpamcKoH oOacTH 4HCAO 
<PACHOJIMCTHBIX SK3EMIIVJIAPOB 2yOa C BO3paCTOM yMeHbllaeTca H y 70—80-seT- 
HX MyOoB ucuesaeT BoBce. [lapannenbHO STOMy H3MeHAeTCA H 3aMOPO3KO- 
MOHKOCTb KYyJIbTyp yOa. Han6onee oTueTIHBO CBA3b 3aMOPO3KOCTOMKOCTH 
> OKPaCKOH JIMCTbEB BbITeKaeT H3 Taw. 2, TaHHbIe KOTOPOH ObisIM NosyueHbl My- 


Ta6nuua 2 


TloppexjzeHue O2HOMeTHUX TYOKOB 3aMOPO3KOM B 3aBHCHMOCTH OT OKpacKH 
UCTbeB (B MpouweHTax) 


SeseHOHCTHBIE KpacHousucTHble 
NoBpe x TJeHHbIe NoBpexX WeHHble 
ear PREPS eae ane ai eqopopsie HVerceow Be ee aa 
MwacTHHKH MOHOCTbIO nwacTHHKH TIOJIHOCTbIO 
Te Thee! 85,7 56,0 43,2 0,8 
30,7 Toth 61,6 61,3 SOO) Th 
40,0 32,0 28,0 49,3 49,3 1,4 
Zo) 42,8 34,2 62,8 32,6 4,5 
Pere cme Zon Crgo) mblkona7a util muatoe wiGaeys 


rem -yueTa 150—200 omHomeTHux AyOKOB Ha OZHOM WM TOM xe TMoulayKe, MpHyem 
IeJIbHO YUYHTbIBAIHCb KpAaCHOJIMCTHbIe HM 3eeHOUMCTHbIe RyOKH. OKka3avlocb, 
ITO H3 UHC/la YUTeHHBIX 3eJICEHOJIMCTHEIX JYOKOB MOJIHOCTbIO OOMep3JI0 B CpeHeM 
12% (or 28 no 85%), a u3 BCero YMCA KPpaCHOJIMCTHIX IWeIHKOM MoOBperKeHO 
‘OIbKO 2,6% py6Kos (oT 0,8 0 4,5%), T. e. B JBawllaTb pa3 MeHbIe. Kpome Toro, 
SCE JIMCTbA 3/OPOBbIX 3e/IEHOJIMCTHBIX MyOKOB KO BpeMeHH HaCTYIIIeHHA 3aMO- 
)03Ka MOJIHOCTbIO 3aKOHUHJIM CBO POCT HM JOCTHIJIM HOPMAJIbHOM BeJIMUHHbI, B TO 
3PeMA KaK CPeH KPACHOJIMCTHBIX 3AOPOBbIX LYOKOB HaOMOMasIOCh 3HaYHTEJIBHOE 
IMCJIO C HELOPASBUTHIMH JIMCTOUKAMH. ITO C OYEBHAHOCTHIO JOKa3biBaeT MOBbILIEH- 
1yO 3AMOPO3KOCTONKOCTh AHTOWHaHCosepxKallluxX DLyOKoB. 
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VU. VW. Tymanos (8), ananusupya pa6orh H. A. Makcumosa 110. MOpPO3oO: 
CTOMKOCTH pacTeHHii, IpHWlesI K BbIBOLY, YTO MOPOSOCTOHKOCTh He3saKkaJIeHHbl 
BeFreTHPYIOWMX KJIETOK 3aBHCHT OT HaJIMUMA 3al[HTHbIX BellecTB B UX KJIeTOUHO! 
coke. H. A. Makcumos (°) ycTaHOBHJI, UTO B JIMCTbaHX pacTeHHH KpoMe CaxapO 
MOPO303aILMTHYIO (PYHKUMIO BBINOJIHAIOT Take TJIIOKOSHABI. Kak H3BeCTHC 
aHTOWUHaH OTHOCHTCA K BeleCTBaM THIla rJOKO3SHOB H HaXOHTCA B KJICTOUHO! 
coke pactenuii. On MpvypoueH riaBHEIM OO6pa30M K 9SIIHJepMaJIbHbIM KJIeTKaM 
HCMbITBIBAIOINMM HanOoslee peskue TeMIlepaTypHble BosyelicTBHA. CoXxpaHHOCT 
MOKPOBHbIX TKaHelH wacTO OOyCJIOBJIMBaeT COXPaHHOCTb BCero OpraHa, B 4acI 
HOCTH JIHCTa, MOOOHO TOMY, KaK COXP@HHOCTb KJIeTKH BO MHOFOM 3aBHCHT O 
HOBEPXHOCTHOFO CJIOA MpoTora3Mpl (7°). OTO OHH H3 BOSMOXKHbIX H BePOATHHI 
HlyTeH MOMOAKUTEMbHOFO BIMAHHA AHTOLMMaHa Ha 3AMOPO3KOCTOHKOCTb pacTeHHk 

Y 6osee MoposocTOHKOH KpaCHOJIMCTHOH Pa3HOBHAHOCTH HaHJHHbI JOMAIL) 
Hei (2) B AHCTDAX ObIIO OOHAPy 2*KEHO OOVbINe YTEBOLOB, YEM Y 3eJICHOMHCTHOF 
E. A. Epmomnaepa (") Ha6sofasia MOBbILWeHHOe HaKOMJIeHHe CyxXOrO BeLeCTBa | 
NepHJWibl KpacHoumcrHoH (Perilla_nankinensis Decne) No cpaBHeHHio C 3e/1eHG@ 
WMCTHOH NepHuiioH MacsmuHol (Perilla ocimoides L.) mpH pasHbix BapwaHTa 
ocBeuleHHA: GevIOM, KpacHoM H cHHeM. IIpu KpacHoM cBeTe NepHJIa KpacHOJE 
cTHad B TeueHHe 25 Hel HaKOMMa B BOCeMb C JIMLIHHM pa3 OoJIblle cyxoro BE 
ulecTBa, eM TepHJivia MacuIMuHas. 

H. I. Bocxpecencxast (1°) un A. JI. Kypcanos () coo6ujaioT, 4TO B OCB 
ULaBINMXCA KpPaCHbIM CBeETOM JIMCTbAX PaCTeHWH CHHTe3HPOBaJIHCb MpeHMylle 
CTBEHHO YIVIe€BOJbIl, a OCBeILeHHe CHHHM CBeTOM IIpHBeJIO K MpeXMyLeCTBeEHHOM 
HAKOMJICHHIO OeJIKOB. | 

AuTouMaH MpomycKaeT Kpacubie H MoriomlaeT seieHble A CHHHe sy4H, Te} 
CaMbIM cuocoOcTByA No HallleMy MHeHHIO MOBbILIeHHOMY HAaKOIVJIeHHIO yIJieBC 
JOB, 3Ha4eHHe KOTOPHIX B MOPO30CTOHKOCTH OOlleH3BecTHO. STO BTOpoH yt 
BOSI€HCTBHA AHTOWHaHa HA MOPO3OCTOHKOCTb pacTeHHH wepe3 NOBbILeHHOe Hé 
KoNveHve yrvieponos. AHTOWHaH, CMeKTp MorsouwleHHA KOTOPOrTO sABAAeTC 
JONOJIHUTeIbHBIM K CIeKTpy MOriOuleHHA XJopodussa, ciocoOcTByeT MOBb 
IUCHHIO TeMMepatyppl sucta ('). Hexoroppie aptopni (12) BHAT B 3TOM MOBDbILLE 
HHH TeMMlepaTypbl JIMCTa OCHOBHYIO IIPHYHHY eFO XOJOMOCTOMKOCTH: OHO Kak 6; 
3allHlaeT JIMCT OT Upe3MePHOrO OXNaKIeHHA B HOUHOe BpeMaA. OpHako oyeBH] 
HO, UTO HeOO/IbINaA pasHHia B TeMMepaType JIMCTbEB, COJlep%KalllHX HM He CG 
ep2KallMX @HTOWWAH, HelpeBbllilaoulad OObIuHO 2—3°, He MOKeT COXPaHAThC 
B HOUHOe BPeMA HW MoCNe 3axoa COJIHWa OKHA ObiICTpO HCUe3HYTD. ; 

Mopo30BbIHOCJIMBOCTb aHTOWHAaHCOsepxKallldX JIMCTbeB JOJDKHa 3aBHce 
OT Ka¥eCTBa H KOJIHYeCTBA ACCHMUJIATOB, OT HENOCPeACTBeEHHOFO SallLHTHOFO BJ 
AHHA AHTOWHaHa, OT BCefO KOMIVIeKCa OHOXHMHUECKHX MporleccoB, HeosHOpO)| 
HOCTb KOTOPBIX y pacTeHH, COfep2KallHX HW HecOfepKalllHX AaHTOWHAaH IKCHepy 
MeHTaJIbHO WoKa3aHa (’). 

Takum oO6pasoM, OMTHueCKUM CBOMCTBaM AHTOWMaHa, B/IMAIOULMM Ha KOJI 
YeCTBO H Ka¥eCTBO MpOLYKTOB (PUTOCHHTe3a, MbI IpVaeM BaxKueliliee 3HaveHHy 
Hsyuenvie aHTouvana C STO TOUKH 3peHMA C yYeTOM HOBeMIMMX OTKPHITHH B Olf 
MacTH Pa3HOKaveCTBEHHOCTH MpoyKTos tborocuutesa (1°, 14) oGemlaeT ObITb Becie 
Ma MJIOMOTBOPHBIM. | 

Iloctynuso 
22, ViltI 4959 
ae eee per meester JIUTEPATYPA ‘ 
ast oe me ae Os She 7 pe Tua HT, Oxpacka pactennii, JI., 192% 
: pomorna, M., : Jlepesba uw kycTappuku CCCP, 2, V3 

AH CCCP, 1951. 4‘ K. K. Iloaysxtos, Jlecu. xo3,, Ne 12 (1952)... ©. Koa 
ayaxtos, Tp. Wucr. meca, 17 (1954). * CnpasounnKx no J€KOPaTUBHbIM nepesbam § 
kyctapHukam, M., 1953. 7 E. §. Epmoaaesa, Tp. Bor. nuct. AH CCCP, cep. If 
Bo (1953). SU. HW. TymManos, Ocnopupie JocTwxKenna copercKoii HayKH B H3yUueHtle 
paesorageonra pactenui, XI  Tumupsasesckoe urenve, Hay. AH CCCP, 195% 

- A. Makcumos, COopH. H36pannpie pa6oth mo sacyxoycTounBocTH HM 3HMOCTO 
ele paca 2, M., 1952, 1H. II. Bocxpeceuckaag, JAH, 72, 172 (195(8 

_JI. Ky pcauos, ®nsnonorna pactenuii u ee por B PasBHTHH pacTeHHesogctBa, NM} 
1954. Jl. H.Ceprees, Bunocnupocth pacrenuii, M., 1953 ctp. 72. %Da 
ckelmann, Zs. Forst- und Jagdwesen, 30, 389 (1898). ‘ 
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B. E. CHJOPOB 


ae Spe 


(ITpedcmaeaexo axademuxom E. H. Ilasaoeckum 20 VII 1959) 


TepMHH KOKCasIbHas 2Kesle3a Obl BBeqeH B ylloTpe6menne JlaHKacTepom 
(i882 r.), KoTopbili npHMeHua ero NO OTHOLWIeHHIO K roMOsoraM MeTaHedpuqnit 
MeyexBocta (Limulus) H paga NayKooOpa3HbIx; OCOOeHHO eTaIbHO KOKCaJbHbIe 
*KeNe3bl PAa YWICHHCTOHOFHX ONMCaHbI B MOHOrpatbun BakcrTou (°%). 

Tleppbie cBeqeHHA O BbIMeeCHHH KOKCabHOM 2KHZKOCTH apracoBbIMH KuIe- 
WlaMH CBA3aHbI Cc UMeHeM KpuctTodepca (1906); stor xe aBTOp OMHCbIBaeT KOK- 
CaJIbHy!0 *Kesesy Ornithodoros savignyi. B 1911 rogy Ktonc6epr (*) onucpiBaer 
KOKCaJIbuble 2*Kevle3bl1 O. moubata. Po6uucou u Jasugcou (*) npuBoyst onnca- 
HHA KOKCaJIbHBIX 2*Kese3 Argas persicus. Tlocnenytoutwe onucaHHaA KacanHcb 
MpeHMYyUleCTBeEHHO KOKCaJIbHBIX 2%Kesie3 O. moubata ((°,8) w gp.). 

M. B. Octpoymosa (1936, 1939 rr.) omHcbIBaeT KOKCaJIbHble Kee3bI JIHYHHOK 
Hw umaro O. lahorensis. 
 Tlogq Kokca/ibHbIMH 2Kele3aMH y apracoOBbIX KsIelleH pa3Hble aBTOPbI NOHH- 
MdIOT, IIO-BHJHMOMY, Ppa3JIHYHbIe OOpas0BaHHA, HMeIOWHe pa3s/IHUHbIe (yHK- 
un. Her Takxke eQHHCTBa B3rsisia H Ha MpHpOLy KOKCasIbHOH X%KUAKOCTH; NpH 
3TOM HEKOTOPble aBTOPbI Jax%Ke OTPHIaloT ee cekpeTopHyto mpHpogy ((7), E. H. 
Tlapnopckuh, 1927r. *), 

Kpuctobepe omucbiBaeT KOKCaJIbHytO *Kesesy O. savignyi Kak KPynHbIy 
6yTbIIKOBHXHbIH OpraH, OOHJIbHO CHa6KeHHbIN TPaxeAMH; 9Ta %Xee3a CeKpe- 
THpyeT OOHJIbHYIO, CBETJIYIO, C/lerKa WLeJIOUHY!IO %KHKOCTb, MpeqoTBpalalolwly1o 
CBEPTbIBaHHe KPOBH; CTPOeHHE Kee3bl CXOQHO C KOKCAJIbHbIMH 2Ke1e3aMH CKOp- 
MMOHa, OMMCaHHbIMM JlaHKacTepomM. 

Ilo Po6uncony u JaBuacoHy, KOKCabHaA 2%Kee3a A. persicus cocTOHT H3 
HeEOOJIbUIOrO UHCMa OTHOCHTeIbHO KPYMHbIX aJIbBeOJI, KOTOPble, B CBOIO OUe 
Ppeb, COCTOAT H3 KJeTOK, HaNOMHHAIOWHX MHPaMHaJIbHble KJICTKH CJIOHHbIX 
Kees; MPOTOKH KOKCaJIbHbIX 2Ke1e3 HaMOMHHAIOT MPOTOKH CJIIOHHBIX Kees. 
C raaBHbIM MpOTOKOM KOKCaJIbHOM %Kesle3bl CBASAH HeOOJIbINOH MelleTUaTbIA 
AMBEPTHKYy1, HMEIOWLHH TOJICTbIe CTEHKH, KOTOPbIe€ COCTOAT H3 OLHOFO COA WH- 
JHAApHueckux KJeTOK. J[HBepTHKY/I OTKPbIBaeTCA B KOHLWe PlaBHOrO MpoToKa. 
@yHKUHA ZHBepTHKya HeAcHa. CaMylO KOKCa/IbHy!0 %Kesle3y aBTOPb! CKJIOHHbI 
PpacCMaTPHBaTb KaK BePOATHbIH OpraH SKCKPelWHH A3ZOTHCTbIX BeLUeCTB. 

KroncOepr, MpHBoOgA MaTepHaubl MO CTpOeHHIO KOKCaJIbHBIX 2%KeNe3 O. mou- 
bata, ycmMaTpuBaeT y 9TOFO Ksiellla ABE *elesbl: AKIeCCOPHY!0 H COOCTBEHHO KOK- 
aJIbHYy10 *Keslesbl. I]oq akWeccopHoOH 2KeesOH OHA MOHMMAET TY *Kewesy, CTPoe- 
HH€ KOTOPOli COOTBETCTBYeT CTPOCHHIO KOKCaJIbHOH 2KeuIe3bl B MOHHMAaHHH Kpu- 
Todepca, Po6uncona u JlasBugcona. Tog co6cTBeHHO KOKCaJIbHOH 2Kes1e30H e10 
OlpasyMeBaeTCA KPYNHbIii MeLUKOBHZHIM opran, KoTopbii y A. persicus, no 
oOuHconY H JI9BHJCOHY, NpexcTaBseH HeOO/bINHM JHBePTHKyJIOM, 9Ta Ke 
ee3a, 10 MHeHHIO Kionc6epr, H BbIpaOaTbIBaeT KOKCAaJIbHYIO %KHAKOCTb, KOTO- 
ad IIpelATCTByeT CBePTbIBaHHIO KPOBH COOaK H KPOJIMKOB BO BP€MA KPOBO- 
bocaHHa Ha HX Ksleula. AKueccopHad Kelesa MOOaBAeT CBOH CeKpeT K CeK- 
€Ty KOKCaJIbHOH > KeJIe3bl. é 

IIpenctrapnenun KroucOepr 0 CTpOeCHHH KOKCaJIbHOM 2KeNE3bI Y O. moubata 
DasjensioT B ocHOBHOM Boue (1943 r.) u Jluc (°). Bone HasbipaeT aKieccopHyto 
enesy «Anticoagulindriise» u «Gland acineuses». 


* Jlutupyerca mo (*). 
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JIlHc MpoBe MeTaIbHOe HCCeEMOBaHHE KOKCAJIbHBIX KEES O. moubata w 
Hallie, UTO COOCTBEHHO KOKCaJIbHad *Kesesa MpeACTaBJIAeT COOOIO BECbMa CJIOXK—| 
Hoe OOpasoBaHhe, COcTOALee 43 PUAbTPauHOHHOK KaMepbl UH BJIO2K CHHOH B Hee’ 
cuctembl Tpy6ok. Ilo MHeHHIO aBTOpa, TaKOe CTPOeHHE KOKCaJIbHOK 2KeJIeSbE 
XapaKTepHO Ji Bcex Klemel rpynnst Ornithodoros. Cekper 2ene3bl — KOK~ 
CasIbHY}O X%HKOCTh — aBTOp XapakTepHsyeT KaK KPHCTaJIbHO YHCTYIO XKHIK 
KOCTb, OObIMHO CBOGOLHY!10 OT GemkoB. Kak H Bone, Jluc paccMaTpuBaeT KOKCaJIb~t 
Hylo 2Kelesy KaK OpraH peryAWHH XOpHJoB B remomuMie. KonnyectBo xu10-} 
PHOB B KOKCa/IbHOH %XHAKOCTH, NO JaHHbIM aBTOPa, MEHbIIe, JEM B remMouuM@e.. 
To JIncy, HCTHHHBIX TeMOWHTOB B KOKCaJIbHOH %KHAKOCTH HET, MOMaaloTcas 
TOKO PpaHyJIOCeKPeTHPYIOWHE SJICMEHTHI CJIOHHBIX Kees — Pe3yJIbTAaT 4aC-' 
THUHOH JlereHepalluH MocaeqHHX. Cy MO OMHCaHHIO MOKHO JyMaTb, YTO! 
aBTOP IIPHHAJI 3a yKa3aHHble KJeTKH aMeOOMHTbI TeMOMHMGBI, TeM Goulee, YTO} 
no Jluca HHKTO He ONMCbIBad y aprasHq HH YaCTHYHOH Jerenepalluu CJIOHHEIX 
Kesle3, HH MPHcyTCTBHA UX parMeHTOB B reMOHM@e. 

CopepllieHHO OCO6HAKOM CTOAT TOUKH 3peHHA Pemu (’) u E. H. TMasaoscxoro} 
(1927 r.)*. Pemu cunraet, uto y A. reflexus KOKCaIbHad %KUKOCTb ABJIAeTCAl 
MCTHHHOH remosmMbol, B KOTOpoH umeroTca remouuTpl. E. H. Tlapnoscxui nps-| 
MO yKa3bIBaeT Ha HaIMUHe KPOBeNpbICKHBaHuA y O. papillipes. 

Vrak, 43 NpHBeeHHbIX JMTepaTYPHbIX JaHHbIX HalpalluBalOTCA BbIBOIBI:) 
1) KoKcanbHOH 2KeesOH y apra3H, pasHBble aBTOPbI HaSbiBalOT PasJIMYHbIe OO-) 
Pa3sOBaHHA C PasHUHEIMH CPyHKWHAMH; 2) c KOKCaMH | y apra3suy CBA3aHbI Tak) 
Ha3bIBae€MbI€ AKILECCOPHbIe H COGCTBEHHO KOKCaJIbHbIe 2%Kee3bl; 3) KOKCaJIbHaAy 
XKHIKOCTh ABJIAeETCA JIHOO MpOAYKTOM CeKPellHH COOCTBCHHO KOKCaJIbHOH Ke 
J1e3bl, HOO CMeCbIO C€KPeTOB KOKCaJIbHOH HM aKIeCCOPHbIX Kees, WHOO MpopykK-} 
TOM KPOBelpbICKHBaHHA; 4) COOCTBEHHO KOKCaJIbHad %Keesa Y Pas AHUYHbIX BUY 
OB apra3sHyq HMeeT, BEPOATHO, Pa3sJIHYHOe CTPOeHne. 

AxtleccopHaad *ee3a, KOTOpad MO Ha3BaHHeM KOKCaJbHOK onucaHa Kpuc 
rodepcom, Po6uxcoHom u J[9BuycoHom, Mapuwty u KyBu u Kak akleccopHash 
tburypupyert y Krouc6epr, cya NO BCeMy, HME€e€T CXOQHOe CTPOeHHe y BCeX H3Y} 
YeHHbIX BHJOB apra3sH HW K OOHJIbHOMY BbIJeNe€HHIO KOKCaIbHOH XKUKOCTH OT] 
HOWeHHA He HMeeT; PYHKWHA STOH 2Xee3bl HeACHA. 

Co6OcTBeHHbe JRanHHbe. Marepnanb, u3maraembie B HacTOsIell 
pa6oTe, OTHOCATCA K H3YYeHHBIM HaMH BHJlaM apracoBbix Ksemeh O. lahoren|t 
sis, O. papillipes u A. persicus. Becbma BeposTHo, uTo y ©. moubata nu zpyrup 
npexcTaBuTeseh apra3H, CTpOeHHe KOKCaJIbHbIX Kees H NPHpOa KOKCAaJIbHO! 
XKHJKOCTH HHA, YEM Y H3YYCHHbIX HAMM BHJOB. 

BuellHAS CTOPOHa Ce€KpeHHH KOKCaJIbHOH %KHIKOCTH ONHCaHa NO HaGJIONee 
HHAM 3a ObICTpO cocylmlHM Kviemlem O. papillipes. y 

CocyuiHi Kell HaXOLHTCA Ha XO3AHHE B HEMOJBHXKHOM COCTOAHHH; MO OKOE 
YaHHH KPOBOCOCaHHA OH ObICTpO COeraeT c Xo3auHa. Uepes 2—10 mun. c Momertih 
Ta MipekpallleHHA KJIelleM KPOBOCOCaHHA Ha¥YHHaeTCA BbIJeeHHe KOKCabHOr 
2KHKOCTH. Ip 9TOM KJiell, NpHHUMaeT BecbMa XapakTepHyto Nosy: I mapa Ki) 
HeyHOCTeH HeCKOJbKO TpunoguuMaetca, I] mapa Hor npunogzuAta ca6ee } 
III nu IV nappi Hor coxpaHsioT O6bI4NHOe MOOKenHe. Sta No3a Cb6ecneunBats 
TaKOe MOJIO%KEHHE KOKC, NPH KOTOPOM Hapy2KHad KOKCasbHad Mopa (pue. & 
MaKCHMaJIbHO OTKPbITa H MOSBOJIA€T KOKCaJIbHOH XKHQKOCTH OecipenATcCTBeHES 
BLIXOJUTb Hapyxky. Y NOTpeBoxKeHHOTO Kvlellla BbIMeIeHHe KOKCaJIbHOM *KME 
KOCTH HEMe]VJICHHO NipeKpalllaeTcA H BOCCTaHAaBJIHMBAaeTCA JIHIWIb Nocme Toro, Kd 
Kel yCNOKOHTCH H NpHMeT OMMcaHHyto Bbille Nosy. Bpieswenne KOKCaJbHC 
XKHJKOCTH ABJIACTCH PeJIeEKTOPHBIM AKTOM, TaK KaK e€fO MOXKHO BBI3Ba'ie 
HarpeBaHHeM OPIOWIHOM CTOPOHBI Tela Kwlella (rye pacnoowKen raHrsaun) a () 
6o — no metony E. H. [lapnosckoro — pacnonaraa Kaela na Harper 
MpeMMeTHOe CTeKJIO, HOO HarpeBat eFfO CHJIBHBIM 3J1eKTPHYeCKHM OcBeTS 
TeJIeEM | 

BpieeHve KOKCaJIbHOK KHLKOCTH MOXET ObITh CIPOBOWMPOBaHO TakiKe 
ObITOUHBIM Nap9HTepaJIbHbIM BIPbICKHBAaHHeM 2KUAKOCTeH. ATO cBULeTeNbEy 

* [lurupyetca no (2). f 
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eT, C OLHOH CTOPOHLI, O BAMAHHH NOBLIENHA MOJIOCTHOTO JaBJICHHA Ha BbI- 
CN€HHE KOKCaJIbHOH XKHIKOCTH H, C [pyrol cTOpoHb, — 06 OCMOperyJIAPHOM 
XapakTepe yKa3aHHOro mpomecca. . | 
HKPOCKONHPOBaHHe CIOHTAHHO BbIJeIMBIUeHCA KOKCasIbHOM xKHKOCTH 
NOKa3al0, YTO B HEH, KaK IpaBHJlO, IpHcyTCTByI0T aMeGoOUNTHI. IIpu_ uexye- 
CTBCHHO BbISBaHHOM BbIeJIeCHHH KOKCaJIbHOM XKUKOCTH KOJIMUECTBO AMCOOLLMTOB 
B HeH pe€3KO BOspacTaeT; 3TO HaXOWTCA B CBA3H CO cTeNeHbIO pa36aByenua 
_TeMoOwuM@bI Tocse KpoBococanus. Oxasasocb Take, TO KOKCambuaa 2*KHI- 
KOCTb, BbIMeIMBWUAACA MNoce MapsHTepanbHOrO EBeEHHA KpacHTenA HAN 
BOsOYMTeIA B MOMOCTh Tea Kysela, cosepKaa B cee 93TH KpacnTeu 


STOrO BO3OYAMTeNA B TeX KE KOJIMYECTBAX H COCTOAHUAX, 4YTO H B TeMO- 
s1umMde. 


Puc. 1.Tlepequuii koneu Tea Kseuta O. lahorensis c 6prowiHo CTopoHbl; BA HEI 
UCIEBHAHbIE HApy2KHbl€ KOKCaJIbHbIe MOpbl 


TulaTeibubii cpaBHUTeJIbHOMOposorMyecKkHH aHawiu3 TeMOsMMdbI HW KOK- 
CaJIbHOM %KHAKOCTH NoKa3saJl HM MOJHY!O HAeHTHYHOCTb. Craso ObITb, Mp BbI- 
We€eHHH KOKCaJIbHOH %KHKOCTH Ppedb HET He O CeKPellHH, a O BbIeeHHH Te- 
MOJIMMQbI, T. €. O KPOBelpbICKHBaHHH, Kak TO cunTan E. H. Tasanoscxui. 

Mano BepOaATHO, 4YTOObI Keesa OOeceyusa OeciipensaATcTBeHHy!0 PusbTpa- 
WHIO Yepes Hee FeMOJHM@bI BMeCTe C BO3OyANTeIeM (HE rOBOpA yxe 06 O4eHb 
KPYNHBIX aMeOOIHTax) 34 BP€MA, HCYHCJIAIONCeCH HECKOJIbKUMM CeKYHJaMH. 
OctTaeTca MpeqnosoxKUTb, ITO MexKZY reMoleem H BHEIIHeH CpeqoH cyllect- 
BYeT IIpAMas CBA3b. CBA3b 9TA CTAHOBHTCA BO3MOXKHOH IPH Ppe3KOM MOBBbILIeHHH 
MOJIOCTHOrO jlaBJICHHA, BbISBaHHOrO CKATHEM JOPCO-BeHTPaJIbHBIX MbBIILIIIL. 
[Ip 3TOM pasqpaxkeHHe HEpBHOM CHCTeMbI MOXeT ObITb BbIZBaHO KaK MOBbIllle- 
HHeM TIOJOCTHOTO JaBJICHHA, TaK H BHeUIHHYMH pa3qpaxKHTeIAMH. 
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Y wKcogopbix M apracoBbiX Kslelle aloyembl, K rpeOHIO KOTOPEIX Mpukpeli- 
‘JIAIOTCA MBILILLbI, Ha MOMepeuHOM paspese, KaK MpaBHJIO, H€ HMCIOT BHYTPH T10- 
noctei. VicksmtoueHueM ABJIAeTCA 3a0HAA allogema I KOKC apracoBbIx K,JlelleH, 
KoTOpad HMeeT MOMOCTS, COOOMIAIOIy10CA C BHelHeH cpeqoH. Ita anofema Mmpey- 
cTaBJIdeT COOOIO CKaLKy MOKpoBa, HallpaBJeHHYy!0 B MOOCTb Tela Klella; CHa- 
PyKH 9Ta CKJaKa HMeeT CBA3b C BHeUIHeEH CpeqoH — KOKCaJIbHy1O nopy | 
(puc. 2). ' 


——<—<———— SY 


Puc. 2. Carurrambupiit paspes Tea Kena O. laho- 
Tensis Ha YpoBHe BHYTpeHHel KOKCabHOH Mopbl cBepxy (Nomycxema). O6o3HayeHHa Te Ket 
(cxema). A — A’ —cpequaa wHHHA Tena (A — YTO Ha pic. 2 I 
WuctambHoe wu A’ — KayfaibHoOe HalpaBJeHis); 
@.K — BHYTPeHHAA KOKCaJIbHaA MOpa, A.2¢ — aklec- 
copHad wKesesa, 3.€ — 3aHAA amogema KoKcpl /, 

K. fm — HapyKHad KOKCaJIbHas mopa 


VisnyTpH rpeOeHb alogeMbl HMECCT BbIPe3, CJIOBHO CeJIaHHbIM KOCbIM [BUY 
%KCHHEM HOMKA MO HallpaBJeHHIO K CpeqHeH JIMHHM Tesla Klella. Bpipes 3Tof 


Tella vepe3 NOMOCTb KOKCbI H KOKCaJIbHY!O MOpy Cc BHELIHeH cpenon. 

C kKpaeB OTBepcTHA BHYTPb MOMOCTH alloeMbl CMyckaeTCA CKalKa, oOpasi 
3yloulad BOpOHKOOOpasHoe yrvlyOsleHHe, HalNlOMHHalollee CBepxXy KpaTep By} 
KaHa, Ha He KOTOpPOrO pacnosaraeTca OTBepcTHe (pHc. 3 H 2); 4epes STO OT, 
BepCTHE H OCYLLeCTBIAeTCA BbIXOJ TeEMOHMPbI B MOMEHT KPOBENpbICKHBaHHAL 

OctTopoxHO OYHLLaA OT MBILUIM 3aqHtO!IO anogemMy KOKcbI I w MepegHio1w ano} 
memy Koxcbl II, MooxKHO OOHApy2KHTb HeOOJIbLIyIO *Kemesy, PpacnosoxKeHHyO 2) 
NpOcTpaHcTBe MexKy KOKcaMH I u IJ. Ee nporoK BnagaeT CO CTOPOHbI KOKCH 
I] B kKoKcabHyto Mopy (puc. 2). /Keseska 97a, ABIAETCA AKWeCCOpHON *KeNesOn 

Hak, KOKCabHad X%KHKOCTb HCCJIEQOBaHHbIX HaMH KJlellleH aBaaeTca pe) 
3YJIbTaTOM KPOBEMPbICKHBaHHA, OCYULeECTBIAeMOrO Yepes OTBEPcTHe B rpeOHE 
3aHeH anogembl NepBbIxX KOKC. Ciojja Ke BMafaeT MPOTOK akWeccopHOl wees 
3HaYeHHE KOTOPOH HeACHO. , 

C TouKH 3peHHA MeMUMHCKOM Mapa3vTOOrMM CYUIeCTBeHHBIM aBuIAeTC B 
BEIBOM O TOM, 410 y K.leleH O. lahorensis, O. papillipis u A. pericsus umeesi 
MECTO KPOBeIIPbICKHBaHve, MPH KOTOPOM C FeMOJHMOM KJIella MOXKET BbIXCHe 
AMTb BO BHEIUHIOIO Cpesxy BOsOyTHTeb SOMe3HH, CCIM OH B Hel ecTb. Moni 
mpeAnouiaratb, YOu y APyrux apra3svyz Mpuposa «KOKCaJbHOK 2XUAKOCTH» Ta KEI 


Tocrynuaio 


16 VII 1959 
UUTHPOBAHHAA JIATEPATYPA 
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Suppl., 14, 280 (1913). 4 K. von Kiinssberg, Zool. Anz., 38, 263 (1911 
5 A. D. Lees, Parasitology, 37, 172 (1946).® W.S. Patto n, A. M. Eoweaam 
Insects, Ticks, Mites and Venomous Animals of Medican and Veterinary Importance,192 
*P. Remy, Arch. zool. exptl. et gen., 61, 4 (1922)..§ Li E. Ro bi mistoingee ae 
i d a Hs se penesitolagy: 6, 217 (1913—-1914).® R. Sturany, Arb. zool. Inst 
ien, 9, : 


1164 


Hoknxage Akayemun nayk CCCP sees 
1960. Tom 130, Ne 5 


1 as 


IKCHEPHMEHTAJBHAA MOP@OJIOTH A 


JI. B. BEJIOYCOB wu WEFMHY 9J1ar 


XHMHYECKAA PEFYJIAULHS MOP®OrFEHE3A FHAPOMAHbIX 
7% NOJIHNOB 


(ITpedcmasaeno axademuxom A. H. Bakyaceoim 12 XI 1959) 


Tuqporqupie NOAMNI, HapALy C APyrHMH HH3WWNMH GOecno3sBOHOUHBIMH, 06- 
“Magaiot YUpesBbIyaHHO OOJIbINMMH pereHepallHOHHbIMH HW PeryJAMHOHHBIMH CIO- 
COOHOCTAMH, 4YTO NOATBEP2KMaeTCA MHOXKECTBOM OMBITOB MO BOCCTAHOBJIEHHIO e- 
‘HOro Opranv3Ma H3 HeOOJIbILOK ero YaCTH HJM Jake Ppynnpl pasoOulenHEIx KJie- 
TOK. Ecwid MpHHATb BO BHHMA@HHe CTOJIb WHpOKHe (POPMATHBHbIe BO3MOXKHOCTH 
KJIeTOUHOrO MaTepHasla STHX OPaHH3MOB, TO BCTaeT BONpOcC — KakKoBbl akTOpHl, 
oOecneunBarollve OMpefeseHHy!0 YCTOHYHBOCTh HW MOCTOAHCTBO (pOpMBbI OTJeJIb- 
HOrO. THApaHTa H KOJIOHHH FHAPOHAOB B WeJIOM B HX HOPMAaJIbHOM XKH3HEHHOM 
WHK ie? OveBufHO, HEOOXOLHMO JOMYCTHTb, YTO pH HOPMAJIBHOM Pa3BHTHH YaCTb 
‘opMaTuBHBIX cCMocoOHocTeH KyleTOUHOTO MaTepvasa NoaBsaeTca. C TOUKH 3pe- 
HHA TEOPHH PU3HOOrHYeCKHX palVeHTOB 3TO OOLACHAeTCA YIHETAIOULMM BJIMA- 
‘-HHeM (pH3HOsIOrHYeCKH HaHOOJIee AKTHBHDIX (MOMHHAHTHBIX) paHOHOB Ha Jpy- 
Tue yuactku. MexaHv3M 3THX TOPMO3AWIHX BJIMAHHH He BHowHe aceH. Hexko- 
TOPble HCCJIeAOBaTeJIH CBOMAT HX K KOHKYPeCHIHH Pa3JIMUHbIX YYACTKOB 3a KJle- 
TOUHbIN MaTepvasl, KHCJIOPOA HIM MMTAaTeJIbHble BeLeCTBa; pyrve MpHHuMaIOT, 
4YTO JOMHHHPYIOUlNe PaHOHbl BbIJeIAIOT XMMHYECKHE APeHTb!, TOPMO3ALHe Npo- 
weccbI MopdboreHe3a B cocefHHX yyacTKax. C. un ®. Poy3 BnepBple NoKasasH 
9KCNeEPHMEHTAJIbHO, YTO FHAPONAHbIe NouNb! Tubularia BpimenAtoT B BOY Bellle- 
CTBa, TOPMO3ALIMe pereHepallvio H3 y4aCTKOB cTe6seH Toro xe Buya (4). StH 
Jlanuble Opin NozTBep2xpeHb! [Itetn6eprom (°) x TBugenom (°). Tapzeut x TBu- 
fle Noka3au, KpOMe TOFO, YTO TOPMOSALee JeHCTBHe OKA3bIBaIOT H PaCTBOPbI 
TOMOreHaTOB, H3FOTOBJICHHEIX H3 3pesbIX rupspaHToB Tubularia (7~°). Anaso- 
THUHbIe JaHHble Opliu Nomyyeus! Tlenusunom ua Cordylophora caspia (*). _. 

HegaBuo, OMHaKO, MpaBHJIbHOCTb BCeX STHX OMbITOB OblJia NocTaBsena Noy 
COMHeHHe Py JITOHOM, yTBep2KalOulHM, YTO BbIJeJIAIOWHeCA B BOLY TOPMO3s- 
Ue BeLIeCTBa ABJIAIOTCH MPOLYKTOM XKH3HEMEATEMbHOCTH COMTAIOWIMX Ha FHy- 
poufaxX MHKPOOpraHu3MOB H YTO NpH WoOaBeHHH B BOLY aHTHOMOTHKOB TOPMO- 
3AM sddbeKT CHUMaeTCA HalleJIO WIM OYeHb CHJIbHO NoHuxKaeTcs. IIpu stom 
@y.ToH cormaliaetcA C TeM, YTO PacTBOPb! TOMOreHaTOB H3 TKaHeH ruyApORAOB 
COXPaHAIOT CBOe TOPMO3Alllee JelicTBHe H B CTEPHJIbHbIX YCJOBUAX (?). 

CnopHbIM ABJIAETCH TakKoKe H BOMpOC O TOM, COsepKaTcA MM TOpMOssALHe 
BeLIECTBA TOJIbKO B FOJIOBKaX 3pevIbIX FHAPaHToB (°°), nM Ke TakxKe MW B UX 
cTe6iax (7, 4). Dror BOMpoc HMeeT NPHHIUMMHabHOe 3HaVeHHe JIA NpOBepKH Mpa- 
BHJIbHOCTH TpelcTaBienuli oO MeXaHH3Me (PH3HOJIOrMyeCKOH MOMMHAHTHOCTH, 
BLIABHraembIxX LtetH6eprom (°) u Poy3om (°). . 

B nactTosilei pa6oTe Mbl CTPeMHJIHCb BbIACHHTb, COfep2%KaTCA IH TOPMO3H- 
Wve BellleCTBa B TKAHAX HEKOTOPHIX HeEOCOCJICMOBaHHLIX B 9TOM OTHOWIEHHH BAOB 
THAPOHDHbIX MOJIMMOB H BbIJe/AIOTCA JIM 9TH BellleCTBa HM B OKPy2Kaloulyto BOLy. 
Yuvtbipad aHHpie PynToHa, OMbITHI NpOBOLUHCh B MopcKO Boge, AesHHu- 
WHpOBaHHOH cysmboHMe3HHOM B KOHIeHTpalluM HacbIllleHHOrO pacTBopa. Kpo- 
Me TOO, HaC HHTepecoBaio, OOsaqaeT AM eHCTBMe TOPMO3ALAX BelLeCTB BADO- 
BOH clelluHuHOCTbIO. 
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ae oo. ye pte. 
Pa6ota mpoBoyumacb Ha BesomopcKoit | Ovonormueckot cTaHIHH Mock : 
cKoroO YHHBepcHTeta B MIOHe — aBrycTe 1959 r. O6bekTaMu i epaceneee cay dl 
KHIM THApOUAHBIe Nom Campanularia integra, Clava multicornis u Coryne | 
loveni. E E} 
[Ipu Bpi6ope OObeKTOB JIA HCCMeAOBAHHA MbI CTPeMHJIHCb NONOOPaTh TaKHe | 
BHbl THAPOHJOB, y KOTOPbIX, Kak y Campanularia, roHoopbl pacnoJioxKeHbl 
OTICAbHO OT MOJIMMOMAHbIX MOUeK WJM JerKO OTLCMAIOTCA OT HX, Kak y Coryne. 
Vi3-3a Toro uto y Tubularia ronodoppl pactomoxwKeHbl HeMocpeACTBeEHHO MO ULy- | 
[asbllaMu 3pesloli NOJMMOMAHOH MOUKH, B M3FOTOBJsAeMbIe H3 TOJIOBOK STOTO — 
rugpoula FoMoreHaTsl WIM B OKpyKalouly10 Boy HeH30@KHO MoMmayau BelllecTBAa, | 
comepxKalnecd B roHodopax, 4TO 
CHWKasIO UACTOTY MOsTyuaeMbIxX pe- | 
3ybTaToB. IlostToMy B OMbITax C | 
Clava multicornis, rae ronodopH 
pacnowlowKeHbl Takxe HemlocpecT- | 
BeHHO MNO BeHYHKOM IlylaJiel 
TIOJMMOKAHOM MOUKM, Mbl H3POTOB- 
JIAJIM FOMOFeHaTHI TOJIbKO U3 Sosee f 
6a3aJIbHBIX YuaCTKOB, poBosA | 
paspe3 cpasy %e KHH3y OT TNy4Ka § 
ronodopos. OMbiTbl CTaBHJIMCb B | 
UByX MoLud@ukauuax. B nepBok v3 f 
HUX HCIbITbIBAIOCb TOPMOSHALee | 


I q a WY Y —_-yelictBue TOMOreHaTOB H3 pasJIHy- & 
Puc. |. Craqua perenepalmu Tu pomAHoro HbIX yUaCTKOB rHpoKayoca, BO fF 
nomHna Campanularia integra BTOPOM — BelI[eCTB, BbIJ[eJIAeMbIX | 


ru][paHTaMu B BOJLy. 
B onpitax MepBo Moyu@uKalHH ONpeseneHHoe KOJMYeECTBO FOJIOBOK THApPaH- fF 
TOB HJIH KYCOUKOB HX cTeOsIeH, MOMeLIeCHHbIX B HeEOOJIbINOe KOJHUECTBO MOPCKOH F 
BOJbI, H3Me@/IbYaJIOCb B CTCKJINHHOM POTaIHOHHOM romMoreHH3aTope. Tomorenat § 
3aTeM JBAKILI WeHTpHPyrMpoBasica, OcaOK yaAJICA, a %KAQKOCTb Mpory- | 
CKaJlaCb Yepes PUJIbTPOBaIbHY!O OyMary H pasOaBAacb OMpPeMeNeHHbIM KOJIMe | 
yecTBOM (oOprmHO 20 Mu) e3HHPHUAPOBaHHOH cybtosHMe3HHOM MOPCKOH BOLI. | 
B KOHTPOJIbHBIM COCy HaIMBaJIOCb Takoe %Ke KOJIMUeCTBO JeSHHPUILMpOBaHHON 
MopcKoH Bogbl. M B KOHTPOJIbHBIM H B OMNBITHbIM COCyAbI NoMellanocb paBHoe J} 
KoslM¥ecTBO (O6bIyHO 10 uITyK) KycouKoB cTeOsleH, MO BOS3MOXKHOCTH OJHHAKOBON 
JWIHHbI H BbIPeSAHHbIX H3 CXOMHbIX M@KLy COOoH yaacTKOB KOJIOHHH THAPOHOB. ff 
IIpH Mocranoske OMbITOB BTOpOH MOMuKaHA ONpesemeHHoe KoJIMUeCTBO | 
B3POCJIbIX TH{PaHTOB WIM KYCOUKOB cTeOJeH MoMellasocb B cocyy c 20 Ma Ze- | 
3HHPUUMPOBaHHOM MOPCKOM BOLI, Yepe3 KOTOPy!O HelpepHIBHO MpoLyBavica | 
BOSHYX, H COfep2KasIMcb TaM B TeyeHHe 24—36 uac. SaTem 9Ta BoRa CHIbTPO- } 
Balacb, H B Hee, KaK HM B OMbITaX HepBoH cepHu, MomMetamucb 10 KycouKos § 
cTe61d. Croubko *Ke KYCOUKOB MOMelLaIOCcb B KOHTPOJIbHbI cocyy, c 20 Ma Mop- 
ckoH Bob. Kycouku creOleH MoMellavcb B KOHTPOJIbHBIe H OMBITHbIe COCY ZBI | 
He Mo3>ke, YeM Yepes 4aC NOCJIe HX OTMeJIeCHHA OT KOJIOHHH. 
HanOoubliee KOMHYeCTBO OMBITOB 6pIJIO MocTaBeHO Hal ruypousom Campa- | 
nularia integra. Ha stom Buje HCIbITHIBaIOch jelicTBHe pa3JIHYHBIX KOHUeH- | 
TpalluH TOMOreHaTOB, H3rOTOBJeHHbIX H3 TOJIOBOK H CTeOIeH STOrO 2%Ke BUA, | 
a TakxKe H3 Tuponyos Coryne loveni (c Web1o0 BLIACHEHHA CTeNeHH BHAOBOL cre- 
IMPu4HOCTH JeHCTBHA TOPMO3aULHX dakTOpoB), H BeLeCTB, BbIeIAeMX Tuy- | 
paHTaMH B Bosy. Jia OombuleH TouHOcTH HaOsmoyeHu Becb mpouecc perenepa- } 
Luu Obl pasOuT Ha 5 craquli. TlocKkoubky B mMTepaType HeT COOTBeETCTBYIOUIMX ff 
OMMCaHHH, MBI MIpHBOMMM HX KpaTKylO XapaKTepHcTHKy. 
Perenepallua 43 KycouKa cre6via y Bcex Thecaphora, K KOTOpBIM OTHOCHTCS } 
u Campanularia, HaumHaetcs c BbIxogja WeHocapKa u3 cBoeli TeKH. IToT nepuog | 
IpHHuMaetcaA Hamu 3a I craquio. JlanbHeluIMi xoq perenepalMu cBaA3aH C o6pa- | 
3OBaHHeM pAa XapakTePHbIX YeTKOOSPAa3HbIX CefMeEHTOB WeHOCapKa, 4TO CBA- | 
3aHo, no Bepuury (*), ¢ Wy bcalMOHHbIM xapakTepoM pocta ruypaHta. Stor ne- | 
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MO Mpuuumaetcs 3a II craquio. Mepexog of pocta MpocTIM BLITMKEHHeM K pocty 
NY JIbCaWHOHHOMY ABJIAeTCH HeMpeMeHHbIM YCJIOBHeEM aJIbHehiwen puddepen- 
‘MHPOBKH, KOTOpPad OObIMHO OaronosyyHO 3aBeplliaeTca, ecmM pereHepaT HAH 
TOUKa JOCTHTIH STO KpuTuyeckoh II cragun. B weKoToppix onbiTax noxaBsJeH- 
‘HEI TOPMO3AILMMH areHTaMH perenepaT BHITArMBasIcCA Ha AMHy, B 2—4 pasa 
TIPeBbIMAOMly!O erO HOPMAJbHY10, HO K IyJIbcalMOHHOMY pocTy He Tepexogus. 
Hu B OfHOM M3 3THX CIyUaeB He HaGMOMaNOcb H JalbHehmeh uddepeHwHpoBKuU. 
Til craqua xapakrepusyerca o6pasoBanvem My3bipeBHzHorO 3auaTKa Oyzyuel 
TOJIOBKH Ha AMCTaJIbHOM KOHIe NOUKH uM pereHepata. Ha IV craqun 3To Baly- 
THe XapaKTepHbIM OOPa3s0M H3MeHAeT CBOH OYePTaHAA, H HAaYMHAeT HAMOMMHATb 
wslanky rpHOa. Benex 3a 3TOM ObIcTpo Mpoxo_aulel cranuet cdopmupyrorTes LLy- 
TlaJIbI[bI, IPOPbIBAeTCA POTOBOe OTBEPCTHe, H Npollecc Mopdorenesa 3aKaHUHBaeTCA 
(V craqua). Onucanupie craw u306paxKenp na puc. |. 
Pe3yJIbTaTbI OMbITOB Ha Campanularia cBeyenpi B Ta6n. 1. Kak BugHo H3 
TIPHBeeHHbIX B Hel aHHbIX, PaCTBOPbl TOMOFeHaTOB H3 TOJIOBOK HM cTeOJeH 


T a0 37a & 


Jleficrsve 3KCTpakTOB 43 TromoBoK (A), cTe6mel (5) u peulecrs, BbIMeMAeMBIX B BOLY 
Tupantamu Campanularia integra (B) Ha pereHepauuio 43 yyuacTKOB cTe6seH Toro 2%Ke Ba 


Yucno yuacTKoB cTeO6seh Ha WaHHOM cTaqHH 
Cpoxk or A 5 B pereHepauuu 
Havana Uncs10 cso Uncsso 
onsita, TOMOTeHUSUD. | TOMOTeHHSHD. | py npantoB 
mueti rOJOBOK MeK Oy3 HH Ha. 1 Mit 
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‘Campanularia, a TakxKe BelllecTBa, BbIeAeMble TH{paHTaMH B BOY, OKAa3bIBaloT 
Ha perenepalvio w3 yyacTKoB creOvleli sTOro Ke BHa CHJIbHOe TOPMOssIllee 
qelicraue. Jlelicrsve TOpMo3sllux BelecTB o6patTumo. YuacTkKu cTeOseH, Mepe- 
HECEHHBIC H3 PACTBOPOB TOPMOBALLHX BeleCTB B CBE%KYy!0 BOLy, Yepes HECKOJIb- 
KO [Hel B OOJIbIMMHCTBe CJly¥aeB pereHepHpoOBaJIH. . 

Onpitpl c ruyqponqubimu nosmnamu Clava multicornis u Coryne loveni craBu- 
JIMCb TOJbKO B NepBol Mo_MpuKallAH. Ha o60ux Bugzax HaOmOLanOch CHJIbHOe 
TOPMOXKeHHe perenepallHH B OMbITHEIX COCyaxX NO CpaBHEHHIO C KOHTPOVJIbHBIMH. 
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Hanpumep, y Clava multicornis 8 KouTpose ye Ha 4 jeHb Mocue onbiTa nose 
JAMHCb UWlynanbua, HHOra Cc OOOMX KOHILOB Kycouka. B ONbITHOM %Ke Cocyse, 
Kyla ObluI JO6aBsIeH pacTBOp roMoreHaTa, H3POTOBJICHHBIK 3 50 cTe6leH Toro Ke | 
Bula rHpauta (T. e. B KOHWeHTPalHH, COOTBETCTBYIOWeH 2,5 cTe6ia Ha 1 Ma 
BOMbI) KYCOUKH CTeOJIA OKPYFANHCb M He HCMBITIBAH HAKAKUX BUMMBIX H3- 

meHeHul B TeveHHe 12 yHel, Moce vero ONNIT Oba Npekpalllen. 

Hu B OHOM W3 NOCTAaBJICHHDIX ONbITOB He HaOOfaiocb HAKAKHX BHeIJHHX | 
lIpH3HaKOB OakTepHayibHOrO sapaxKenua Bomb. Yuacrku cTeO/eH, NOMeLeHHBIC } 
B PaCTBOP TOPMOSALIMX BelllecTB, He OOHAPyKMBaIH HHKAKHX MPpH3HaKOB pac- 
Maga van wutonu3a. TIporuB Bo3MO%KHOCTH OakTepHasbHOrO MpoHCcxomwKeHHA 
TOPMO3AULHX BeLeCTB FOBOPHT TakxKe WH TO OOCTOATEbCTBO, YTO B HECKOJIbKHX 
OMbITaX, MOCTABJICHHBIX MIpH HEOObIYHO BbICOKOH vid patona Besoro Mops TeM- 
Nepatype Bo3ayxXa H Bosh! (TeMMepatTypa BOMbI B ONepalHOHHbIX Cocyax JOCTH- 
rana 18—20°), Korga yCIOBMA JA pa3MHOXeHHA MHKPOOpraHH3MoB ObIIM | 
HaWJIyUIIHMH, TOPMO3sUlee MelicTBHe He TOJbKO He BOspacTaslo, HO, HacOopoT, | 
vicuezasio uepes 4—5 yueli, YTO CormiacyeTcA C JaHHbIMH O TepMOAaOHJIbHOCTA | 
TOPMO3HAIMX BellecTB (*). 

Jina BbISCHeHHA BOMpoca O BHOCMelMpHYHOCTH eMCTBHA TOPMOSALLUX 
BelleCTB ObIJIH MOCTABJICHbI OMbITb! MO eHCTBUIO paCTBOPOB FOMOreHaTOB H3 [o- 
nosok C. integra ua perenepaliuio u3 yuacTKoB cTeOmeh C. loveni u oOpatupie ff 
OMBITLI — NO elcTBHIO TOpMO3AIIMX BeulecTB C. loveni Ha pereHepallHio : 
C. integra. Stu oMbiTbl MoKa3aIM, 4YTO TOpMO3AHe BelllecTBa Campanularia § 
B KOHIUeHTpalluv, JOCTATOUHOH AIA MoHOrO NOaBeHHA pereHepallHH H3 yua- 
CTKOB cTe6sleH 2TOFO Ke Bua, He OKa3aJIH 3aMeTHOFO JeHCTBHA Ha pereHepallHlo ff 
Coryne. Ho pacrBoppl romoreHatos Coryne MoyTH MOJIHOCTbIO MpHOCcTaHOBHJIM § 
perenepauuto Campanularia. Bo3MoxKHO,YTO STH Pe3YJIbTATbI FOBOPAT He CTOBKO 4 
O BUAOBOH chewHpuyHOCTH JeHCTBHA TOPMO3AUIHX BeLLECTB, CKOJIbKO O pa3JIH¥- | 
HbIX MOporaX YyBCTBHTeJIbHOCTH K HAM Y Pa3JIM4HbIX BHOB. 

OcHOBHOM BbIBO H3 OMNHCAHHbIX ONbITOB COCTOHT B TOM, 4TO Kak B CTeOJIAX, 
TaK WH BIoJIOBKaxX OOCeOBaHHbIX BAJOB THAPOWAHbIX NOMNOB cosepxKatca Be- 
WleCTBa, OKa3bIBalOlHe TOPMO3Alee eHCTBHe Ha Mpollecc perenepallnu v3 y4a- | 
CTKOB cTeOvleH, a TAK Ke, KaK MOKa3aJH NMpeLBapHvTe/IbHble JaHHble, H Ha pasBH- 
THe MoveK. OTH BeLLeECTBa BbIJeAIOTCA B OKPy2Kalowlyio Boy. Onu BblpabaTHl- 
BalOTCA, MO-BHJMMOMYy, CaMHMH rHypouyaMmn. 

TlonwkeHHe pereHepallHOHHOH cioco6HOCTH y THLZPOHJOB MOxKeT ObITb BBbI3- 
BaHO H PAJOM BHeUIHHX (PakTOPOB, B MepBy!0 Ovepeb — NOHWKEHHEM CosepxKa- 
HHA Kucmopona (*, 1°), Tak YTO S*eKT TOPMOSAMIMX BeULeECTB HE ABJIAETCA Cre- 
wHpuHEIM. Ho camo no ce6e HaH4He y THPOHAHbIX NOHNOB BHYTPeHHHX pery- 
JMpytoulHxX akTOpoB Mopdorenesa MpelcTaBsAeT HHTepec, NOCKOJbKy 3ecb 
MbI HMeeM JleJ1IO C OMHOK U3 MpocTekiux cbopM ryMOpabHOH perysiAluu cbopMo- 
oOpasopaTeJIbHbIX Mpoueccos. BMecTe c TeM BPA JH MOX%KHO du3nOsOrMyecKHe 
B3aMMOfeHCTBHA YacTeH MpH MopdoreHe3se THAPOKAOB CBeECTH WeJIHKOM K_ BBIJle- 
JeHHIO H WAPKYJAUMH NOMOOHbIX BelllecTB. O HaMYHH KaKHX-TO JpyrvX THIOB 
B3auMOJeHCTBHA, HAPALY C XHMHYECKMMH, YOeMTebHO TOBOPAT uCcCeMOBaHuA 
Irelin6epra (°). Euje puckospannee KaxkeTca Ham cTpemsienve Poysa pacmpoctpa- 
HHTb MPHHUMN Cnewwpuyeckoh HHrHOMWMH Ha Apyrve rpynMbl KUBOTHBIX B Ka- 
yeCTBe OCHOBHOO Me€XaHH3Ma SMOpHOHaJIbHOH AuddepenwupoBku. MexaHu3m 
JeHCTBHA TOPMOSALIHX BellleCTB HEH3BECTeH B HaCTOAMee BpeMA JlaxKe AIA rug- 
POMAHBIX NMOJHNOB, H JIA efO BbIACHEHHA NMOTPeOylOTCA JasbHeliliMe uccyieno- { 
BaHHAl. 


MockoscKui rocyapcTBeHHBIli yHHBepCHTer Tloctynaio 
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y UNMTMPOBAHHAS JIMTEPATYPA 
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@PH3HOJIOTH f 


H. A. BEP)KBHHCKAS 


ONPOCY O TKAHEBOM MEXAHH3ME AJIAIITAWMH KABOTHDbIX 
' © K PHNOKCHH 


(ITpedcmasaeno axademuxom B. A. Dxeeaveapdmom 24 VII 1959) 


'B watiux cBeqeHnsax O COCTOAHHM KHCJIOPOLHOM HeLOCTaTOUHOCTH OpraHys- 
, HECMOTPA Ha OFPOMHOE KOJIHYECTBO HCCeLOBaHHH, NOCBAULEHHBIX e€FO H3y- 
HH10, 20 HaCTOAULerO BPeMeHH elle CyMIeCTBYIOT NOJOKeHHA, HE BNOMHE 
BePKJCHHbIe SKCIEPHMEHTAaJIbHO. OAHHM H3 HHX ABJIA€TCA BOMpOc O TKAHEBOM 
aHH3Me aKKJIMMaTH3allHH %KHBOTHbIX K THMOKCHH. 

BpickazanHoe ene I]. Bapom npegnosom*enve O TOM, YTO HCTHHHAaA akKJIH- 
TH3a4HA XKMBOTHbIX K THNOKCHH OCYLLECTBIAeCTCA MyTeM NepecTpOHku TKa- 
s0ro OOMeHa, ObIJIO BMOCMeACTBHH MOKa3aHO B SKCIepHMeHTe PANOM ABTOPOB. 
°), HalleqUMX yBeJIMYeHHe AKTHBHOCTH psa PePMEHTOB, MOBbILIEHHOE CO- 
)KaHHe CyOcTpaTOB OKHCJIeCHHA B TKAHAX KHBOTHBIX, NOJBEpraBluXCHA. BO3- 
ACTBHIO THNOKcHYeCKOH cpegbl. J. pyrHMu aBTOpaMH 3TH QaHHble He NOATBEPX- 
Auch (7-12), 

B ma6opatopun, pykoBpoyumon E. M. Kpencom, B TeyeHne 9 eT, B XPOHH- 
-KOM SKCII€pHMeHTe Ha KPbiCaX, H3y4YaeTCA Mpolecc aKKJHMATH3alHH %KH- 
THbIX K FHMNOKCHH, HCCeqyeTcA COCTOAHHeE TKaHeBOrO SHEpreTHyecKOrO O6- 
Ha, B MepBylO Ovepeyb SHEpreTHYeCcKOrO OOMeHAa MO3ra — OpraHa, HaKOoulee 
BCTBHTCJIbHOrO K HeJOcTaTKy KHCOposa. 

PesybTaTbl HaOsOJeHHH Hal NepBbIMH 4 NOKOJe€HHAMH «PHNOKCHYeCCKHX» 
pIC ONY6NIHKOBaHEI (1”). CocTosHue 9HEpreTHYeCKOrO OOMeHA MOSTa FH MBILLILL 
IELOBaIOCb B TO BPeMA NO MOKa3aTeAM AKTHBHOCTH in vitro WHTOXpOMOKCH- 
sbI, CYKUMHJervspasbl; MO BeJIHYHHeE JbIXaHHA HW aHaSpCOHOrO TJIMKOJINSA 
3ra in vitro; No KOHWeHTpallHH WHTOxpoma C B Mosre HM CepeyHOH MBILULE;, 
KOHI€HTPalHH MMOrOOHHAa B CKEJIETHBIX MbILUMaxX; MO COep%KaHHIO MakKpo- 
‘MuecKHX ocdaToB B Mosre. Bce 9TH NMOKasaTeJIH KOJIMYECTBEHHO He OTVIH-- 
IMCb OT KOHTpOA B MO3re 4 NOkONeHHH «rHNOKCHYeCKHX» Kpbic. OHako: 
a OblN0 COHapyKeHO XapakTepHOe KaYeCTBEHHOE H3MCHEHHE B OKHCJIMTCJIb- 
X KJIETOUHBIX CHCT€MAaX «FHMOKCHYECKHX» KPbIC — CMOCCOHOCTh UX Comee 
PIHYHO CBASKIBATb KHCNOPO MpH MaJIOH ero KOHILEHTpPallHH B cpeze. 

B HacTosulem cCOOOULeHHH H3JiaralOTCA pesyJIbTaTbl W3yYeHHA CKOPOCTH 
mecca OKHCMTeMbHOrO dochopusupoBaHHA B Mosre in vivo y 11 noKone- 
4 CaMILOB KPbIC, POHBIUMXCA HM BbIPOCIUHX, XKHBWMX WH PasMHOKaBWUXcaA 
‘aZONpOTOUHOH KaMmepe B rHNokKcuyeckol cpege, comepxKapwel 10,5% Kuc- 
oma. Tunokcusa 6biia mpepbipucToH (12 ac. Kaxkyble cyTkn). KontTposb- 
€ KPBICbl, KMBIIMe Ha BO3jlyxXe (HO B OJMHAKOBbIX C OMBITHBIMH yCJIOBHAX 
‘aHHA MW TeMMepaTypbl), HCCJIeMOBaIMCb B Ka2KJOM OMbITe OMHOBPEMEHHO C 
[OKCHYCCKHMH KPbiCaMH. 

Uccneqopanue MmpoBognsocb Cc MOMOLMbIO paHOaKTHBHOrO (hocdbata, BBO- 
Ie€POCA XKHBOTHbIM BHYTPHOPIOWHHHO, B KovIMuecTBe 0,2 wCu P*?+ 10pr P§* 
1 r Beca Tena %KUBOTHOrO, B OObeme 0,5 MAI. 

SKcNO3sHUNA XKHBOTHDIX c P®? mponommauacb 5; 10 u 15 MuH., Nocne yero 
BOTHbI€ 3AMOPaKUBaJUCb B KHAKOM KHCWIOpOse H B MOsre HX ONpeleAJOCb 
W300yTaHOJIOBbIX 2KCTpakTax) COepxaHne WH PalWOaKTHBHOCTb HEOPraHH- 
Koro docata mosra (H®), ayeHosuutTpudoctata A)T®), kpeatunhochata 
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(K®). Te xe 9/eMeHTHI OMpPeeAAHCh H B KPOBH, B3ATOH H3 paspes: co a 
apTepHu B Nocweq_HH MOMeHT Tepe 3aMOpaxKHBaHHeM AHBOTHOTO, = —— 
B mosre ompefensisocb, KpoMe TOTO, COyep%KaHHe KPOBU OeH3 H1HHOB 
meToyom (14,15); npH BbIGHCJIeHHH yJe@/IbHOM pal/MOaKTHBHOCTH (YP) MosroBbl: 
qoctaToB BBOAMIacb NoMpaBka Ha palHOaKTMBHOCTb KPOBH. Kpome toro, Ip) 
BHunceHHH VParo@ MO3Pa YYHTHIBAaCb H paqMOaKTHBHOCTL MaOHJbHOrO (bod 
cbopa, cojlepxKauleroca K MOMeHTY aHasu3sa K® (ar ak | 4 
UcnpasnenHad TakuM o6pa30M yebHad paquoaKTuBHocTh H® yu ATG 
Mosra BbIpaxkaya KosMuectBo P*?, BKJOUHBIeecA B TeYeHHE OlpeeseHHOr! 
BpeMeHH B cocTaB (ocaToB Mosra. | 
O ckopocTu Mpollecca OKHCMTeMbHOrO PocHopuJIMpOBaHHA Cy MO Bes 
quHaM OYPat@ MoO3sra: . 


YPyr@ Mosra 


OY Pate MO3sra = 100. 


~YPy@ Mosra | 
Benuynupt OYP are MO3ra BbIparKalOT CKOPOCTb 3aMeLeHHA MaOJIbHOT 
Pare palvoakTHBHbmM P KpoBu. OnH ABJIAIOTCA MepOH CKOPOCTH OKHCIHTEb HOI 
dochopuimpopanua. Brruciaa Bemmunnp! OVPate Mosra aaa 5-, 10- mw Ik 
MHHYTHBIX OMbITOB, MbI CJI€(MJIM 3a MpOWeccOM OKHCIMTeMbHOrO cochopHI}} 
poBaHHaA BO BpemMeHH. HanG6omee KOopoTKHe, 5-MHHYTHBIe, OMIbITHI NOSBOA 
BbIYHCJIMTb CKOpOcTh OOpamenua AT® B 3HepreTHuecKOM OOMeHE MoOsra ( 
BeseqcTBue Masioli eEMKOCTH Tra3sOMpoTOUHOH KaMepbl B 9TOH padoTe Obly 


KcuyecKuXx» Kpbic. [Ipomexytounbie Mexyy I] ux VIII nokonenna He HCCJIeNOB} 
JIMCb. 
Ta6Oauna ft 


Cpefqune BeMUHHbI LA BHIUMCIeHHA CKOpOCcTH OOMeHa a6uMbHOrTO Parte 
B MO3re KPpBbIC 


Coxe px anue YP tres OYPatom 


4 Ha ig Tl H n 

ae een er ae (M 5, (M +m) 

‘Koutpob, 5 MHH. AT® 145+-7,5 4,0+0,7 | 27,3+2,4 
Ho 1314+8,2 | 15,4+8,1 19 

Tunokena, 5 MuH. AT® 1538+8,2 | 4,7-+0,59 | 35,4+4,1 
H® 124+9,3 | 16,142,4 De 
Koutponb, 10 mun.| AT 158 | 15,44+3,4 | 37,0+2,9 7 

Koutpomb, 15 mun.| AT® 155 10,6+1,6 | 48,5+3,8 
H® 135 22,0+2,9 19 

Tunoxcus, 15 mun.| AT® 147 11,9-+1,2 | 63,0+6,1 
H® 130 24,6+4,5 22 


Iipumeuanue. Bpema o6pamenusa 2 kontesbix rpynmm a6umbHoro Pato 


B KOHTpose 7 MMH., B oMbiTe (rHmoKcua) 5 MMH. CkopocTb o6pamenua ux B 
KoHTpove (60 u B onbiTe 85 p. Mom. P na 1 r Mosra 3a 4 uac. 


PesyabrTratThu. B Tada. | mpnBenenst cpennne apud@meruyeckue 
(CpeqHHe OWMOKM [VIA BCeX BeEJIMUHH, HEOOXOJMMBIX WIA BbIUnCHeHHA OVP fl 
Mosra 10 5-, 10- wu 15-muHYyTHbIM onbitram. 

ConoctaBjlenve BenuunH OVP aro Mosra 0 5- Hu 15-MHHYTHBIM ONbITaM JM 
KOHTPOJIBHBIX HM «PHMOKCHYeCKNX» KPbIC OOHAPYXMBAeT CTATHCTHYECKH Och 
BepHoe yBeuJIM¥eHHe CKOpocTH OOHOBMeHHA AT® mosra y «rumoKcnyecki 
KpBIc. . 

PaccuvTaHHad 10 aHHbIM 5-MMHYTHBIX ONBITOB CKOpOcTb oOpamjenua A’) 
B OOMeHE MO3ra PaBHa Y KOHTPOJIbHBIX Kpbic 60-45 wmouw. Paro na | r mob 
3a 1 ¥ac; y «PHMOKcHYeCKHX» KpbIC CKOpOcTb O6pamenua AT® p mosre pal}, 
B cpequem 85+9 umos. Pato Ha 1-r Mosra 3a | yac. 
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Takum 06pasoM, Ip coxpaHeHuM OfMHakOBOrO cofepxKanua AT® B Mosre — 
PHMOKCHYCCKUX» H KOHTPOJIbHbIX KPbIC CKOPOCTb ero OOpalleHHA B OOMeHE MOsra 
bla BbILMe y «PMMOKCHYCCKHX» KPBIC. 

_ Ene Ooviee yverkoe pasvimune B CKOpOCcTH OKHcIMTembHOrO dochopHMpoBa- 
(MA B MO3Pe «PHNOKCHYCCKUX» H KOHTPOJIbHbIX KPbIC BbIABJIAeTCA IPH paccMOT- 
HH YAHHbIX MO OTJCJIbHbIM MOKONeHHAM, IpecTaB-  » 
ICHHBIX B BH KPHBbIX CTATHCTMYeCKOrO paciipele- 47” 
[eHHA BeIMYHH OYPare MO3Ta B MHLMBULY abubIx 
IBITAX. 20 

Becb JWalla30H HHAMBUAYaJbHbIX KOeOaHHi Be- 
munH OYP are MOsra (B Npoleutax) ya 5-munyt- % 
IbIX OUbITOB OblJI pasOHT Ha PaBHble MHTepBavbI, Ha- 
leceHHble Ha OCb aOci{ucc. Uuncso oMbITOB, B KOTO- 69 6b 
IX ObIIH NOJyYeHbI BeMYnHE! OVP ato, yKJlaybiBa- 
OULHeCA B KAKI bl HHTePBaJ, BbIPAXKeHO B MpolenTax 
< OOULEMY YHCJIY ONBITOB HM OTO2%KeHO M0 ocu opyu- “ 
iat. TakuM 06pa30M Oblvia NOsyseHa CepHA KPHBbIX ¥, 

TaTHCTHYeECKOrO paciipefxetewua BemuyHH OYPato 60 

103fa JIA KOHTPOJIbHBIX KPbIC H OTACJIbHBIX HOKOWE- 

iM «PMMOKCHYeCKHX» Kpbic. [lo 3THM KPHMBbIM JerKO a 6 
IPOCJI@KUBACTCA H3MeHEHHE CKOPOCTH Mpollecca oKuc- 2 

IMTeIbHOrO (ocopHMpOBaHHA B MOsre B pasHble 

pOKH TepHOfa aKKJMMAaTH3allMH XKMBOTHDIX K TH- % 

(OKCHH. 60 

Ha puc. 1 KpuBaa a OTHOCHTCA K KOHTPOJbHBIM gp a 
<pbicam. Ona uMeeT THMMUHy!IO (OpMy KpHBOM HOp- 
falIbHOro paciipeqenenua. Makcumym ee npuxogutca “ 
ia UHTepBat 20—40%. 5 

Kpusaa 6 mpesctaBaaer cTaTHcTMyecKoe pacmpe- ao 0 H% 
elenHe BemMuHH OYParo AIA MO3ra BCeX O6cuIe- Aare 
OBaHHbIX MOKOJICHHH «rHMOKCHYeCKHX» Kpbic. Dopma Puc. 1 
puBoH O Oouee pacTaHyTa, H B HeH HaMeuaeTCA BTO- 

OH MakcHMyM. KpHBaaA CBHJeTeIbCTBY€T O BOSHHKHOBCHHH HEOLHOPOAHOCTH B 
cculelyeMOM MaTepHave. 

Kpusaa 6, MpescTaBlaioulad cTaTHcTMYecKOe paciipefesenHe BeJIMUMH 
YPare Mo3ra Aa I wu I] noKOMeHMH «rHMOKCHYeCKHX» KPbIC, MOJIHOCTbIO COB- 
(ajlaeT C KOHTPOJIbHOH KPHBOH a. CeqOBaTeIbHO, HH Y OHOH U3 OOC/IeLOBaHHbIx 
wumokcuyeckux» Kpbic | u II nokomenui cKOpocTb OKHCJIHTeNbHOrO Mocopu- 
MpOBaHHA B MO3re HE OTKJIOHAJIAaCb OT HOPMBI. 

B MpOTHBONOMOXKHOCTh 2TOMY KPHBaHd 2, NocTpoeHHan Ha MaTepuaue VIII— 
] noKkomeun «rumoKcH4ecKHX» KpbIC, pe3KO OTMMUaeTCA OT KOHTpouIA. Ilep- 
bli MaKCHMyM ee, B paiione 20—40%, cHM2KeH, H OTUeCTJIMBO BUeH BTOPOH 
akcHMyM — B paiione 60—80%. Sto o3HauaeT, YTO Yepes 5 MHH. SKCNOSHILHH 
P82 1/, xomuuectBa Kppic VIII u XI nokonenuli uMenn BemnunHy OYP ato 
osra BEllue 40% Hu nomoBHHa 3THX KpbIC uMemH OYP aro Mosra Bbllle 60%. 
OHTPOMbHbIe HU «rHMOKcuYecKHe» Kpbicbl I wu I] MokoMeHHH 3a STOT CPOK 9KC- 
osuitun c P®? umemm OYPato HuxKe 40%. 

CxopocTb OkucuTembHOrO *octhopHIMpOBaHuA B MOsre KPpBIC, aAKKJIMMAaTH- 
PYeMbIX K FHMOKCHH, OTYETJIHBO BO3pOCJa, H MpOusOWeN STOT CABHY JIMILUb 
(103JHUX» MOKO/IeHHH KpbIC, POAMBLIMXCA MM BbIPOCHIMX B FMNOKCMYeCKOk 
peze. 

Peakilua opraHv3Ma Ha rHuMOKcHyecKylO cpesly MyTeM H3MeHeHHA YPOBHA 
JeTOUHOrO OOMeHa BbIPaOaTHIBAeTCA MCAJICHHO, JIMLIb Ha MpOTAKCHHH 2KH3HU 
€CKOJIbKUX MOKOJIeHHIi 2KHBOTHBIX, KMBYILMX B YCJIOBHAX KHCJIOPOAHOH HeO- 
aTOUHOCTH. ; 

He BckpbIT ellie HHTHMHBIi MEXaHH3M STOM PeaKIUMH: ABJIAeTCA JIM OHA CIe]- 
BHeM IIOBbIIeHHA OOILel HHTCHCHBHOCTH OKHCJICHHA B MO3re HIM, 4YTO Oomee 
€POATHO, MOBbIMaeTCH JIHUIb CTeleHb COMPAXKCHHOCTH OKHCeHHA C ocopu- 
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wupoBannem. J[aHHble npexHel Hallie paOoTbl, B KOTOPOH H3MepAVICA yponeltl 
quixanusa Mosra in vitro y 4 noKoneHwi «rHMOKCHYECKHX» KPbIC HM He CbIvIO o6- 
Hapy2K€HO H3MCHCHHH B HEM, CBHJETEIBCTBYIOT B MOMb3y NocMeqHErO Mpennom 
JIOK CHA. 

TlonyyenHblli MaTepHas MO3BOUIAeT CeaTb BbIBOJ, O TOM, 4TO NepHol ak- 
KJIMMaTH3allHH 2KHBOTHBIX K THMOKcHH pasOvBaeTcA Ha Be chasb!. IlepByto 
tbasy, MpefcTaBsieHHy!O B HallMX ONbITaX, MO KpalneH Mepe, JByMA NepBbIMH 
MOKOJICHHAMH KPbIC, elle Heb3A Ha3sBaTb (as0H MCTHHHOH akKJIMMAaTH3allHH. 
B 9TO BPeMA BbIKHBaHHE 2KHBOTHBIX B H3MCHEHHOH cpee OOecneunBaeTcA Peak- 
I[MAMM CO CTOPOHbI CHCTEMbI KPOBH H BHEWIHETO [bIXaHHA: HaOmOLaeTCA Nepe 
pacipemeseHve KpOBH B OpraHv3Mme, pacliMpeHHe HW THMeplAsHA COCYNOB FE 
}KH3HCHHO BaXKHbIX OprahaX, MOBbILIeHHE KOJMYECTBa TeMOrICOHHAa B KpOBH, 
O6yCJIOBJIEHHOe B STOT NepHo ObICTpO HacTyNawlleH peakiHeH BbIOpacbiBaHHs 
B KPOBOTOK J\€MOHHPOBaHHOH KPOBH, H3MeHeHHe PHTMa H TyOuHb! NbiXaHHa, 
Bee 5TH CABHIH HallpaBsieHbl Ha COXpaHeHHe HOPMAJIbHOFO HalpAKCHHA KHCIO| 
pola B TKaHAX X%XH3HCHHO BaxKHbIX OPraHOB, B NepBylO Oyepeb MOsra ! 

OmHako STOT NyTb MpHcnoco6ieHHuA pacTOUHTeeH, OH TpeOyeT NOBbILMEH: 
HOFO pacxofa uM 6e3 TOrO HeMOCTalOMeH OKHCJIMTEIbHOK SHEprHN AIA COecte| 
YeHHA YCHJIEHHOH JeATeMbHOCTH MHOFHX MYHKIMOHAJIbHEIX aliNapaTOB Opra, 
HH3Ma. ] 
Ha cmeny 9T0H chase akKJHMAaTH3alHH MpHxXOANT Sasa HCTHHHOH akKJIMMa 
TH3allHH, NMOBbIWaeTcA 3SdeKTHBHOCTb OKHCJINTebHOrO COMeHa, Ppa3BHBaeTCs| 
CNOCOGHOCTb Goslee SKOHOMHYHOFO HCMOMb3OBaHHA DHEPrHH OKHCeHHA. YcTa 
HaBJIMBaeTCA HOBbIN YPOBeHb SHEpreTHyecKOrO OOMeHAa, BO3pacTaeT creneH 
YPaBHOBeleHHOCTH OpraHH3Ma co cpelon. 

BaxkHO OTMETHTb, 4YTO B Mpolecce aKKJIMMaTH3alHH K PHMOKCHH, peaKIHsl 
CO CTOPOHbI KJleTOUHOTO O6MeHa BbIpaOaTbIBAaeTCA MEJICHHO, JiHIWb Ha MpOTs} 
)KCHHH XKH3HH HECKOJIbKHX NOKOJICHHH MKHBOTHBIX. . 

TakuHM OO6pas0M, B SKCIePHMeHTAJIbHbIX YCJIOBHAX ObIIO COHAPy2KeHO Hy 
NpOTAxKeHHH %Ku3HH 11 NOKOMeHHM BbICIIMX MO3BOHOUHIX KHBOTHBIX HacJel]) 
CTBEHHO yrvlyOJIAeMOe BOSEHCTBHE H3MCHCHHOH BHELIHeH Cpelbl Ha COCTOAHH|) 
BaxkHeliluero mpomecca SHepreTHuecKorO O6MeHa — Mpoecca OKHCHTEbHOr 
(bochopuHJIMpoBaHHA B TKaHH Mosra. 


VWuctutyT dusvonornu um. VM. II. Tasnopa Tloctynusio 
Axkafemun Hayk CCCP 22 VII 1959. 
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Aoknangn Akagemun nayk CCCP 
1960. Tom 130, M5 


IMBPHOJIOTHA 


JI. WH. PANSHHCKASA 


MNEPOKCHAA3HAH PEAKUMA WH OBPASOBAHHE TEMOPJIOBHHA 
B IMBPHOTEHES3SE OCETPOBbIX PbIB 


(ITpedcmaerexo axademuxom A. H. Baxynesoim 17 X 1959) 


_ Tlossnenue remor06uHa B SMOpHoreHese ABJIAeTCA OMHUM H3 Y3JIOBbIX MO- 
MeHTOB B pa3BUTHH MeXaHH3MOB JbixaHHa. Hasmune remMorsioOnHa BO MHOrO pa3 
YBeJIM4HBaeT CMOCOSHOCTh KPOBH CBA3bIBATb KHCOPO U TpaHCcopTupoBaTb ero 
K TKAHSAM. 

VispectHo, 4TO y pb KaK MeCTO, TaK H BPeMA NOABJIEHHA KPOBH B 3MOPHOHaJIb- 
dOM Pa3BHTHH HAaXOJATCA B OYEHb TECHOH CBA3H C JKOJIOFHYeCKHMH OCOGeHHO- 
CTAMH JlaHHoro Bua ((*) uv gp.). Mmerrtca TakxKe .aHHble, ITO Takve *baKTOpHI, 
Kak TeMMepaTypa HM COfepKanve KUCOposa B OKpyxKatouleH cpeye, MOryT CABH- 
raTb BP€MA MOABMEHHA TeMorioOuHa KPOBH B TY HJIM MHY!O CTOPOHy. 

Jo cux Mop uceeqoBaTeJIH JIMUIb BH3yaNbHO OTMe4aIH MOAB/IeHHe reMorsio- 
Suna B pasBUBalolleHCA HKPe, OCHOBbIBaACb Ha TOM, YTO B 3TO BPeMA KPOBb IIpH- 
OpeTaeT cHadala ca60-2%KeNTHIH, a 3aTeM Ca60-po30BbIi wBeT. MorxHO mo.a- 
aTb, TO B STOT Me€pHOX B KPOBH y2Ke HMeeTCA CPaBHUTEJIbHO BbICOKaA KOHUeH- 
paliua remorsmo6una. 

Mexyay TeM, JJId NOHHMaHHA MpoleccoB OKHCJIHMTebHOrO OOMeHAa pa3sBHBalo- 
elicd MKpbl Upe3BbIUaHHO BayKHO 3HaTb, C KaKOrO BpeMeHH (Ha KaKOH cTaqHH) 
CTyMaroT B JleHCTBHe OTIebHbIeE Me€XaHH3Mbl, OOecMeynBalollvHe [bIXaHHe. 

B gaHHou paOoTe ejaeTcA NONbITKa Ooslee TOUHO BbIACHHTb BPeMA H MeCTO 
O6pa30BaHua TemMormo6uHa Mp pa3sBHTHH MKpbI OCeTpOBbIX pbiO. 

Kak v3BeCTHO, reMormoOuH OOsagqaeT CBOHCTBaMH TlepoKcHya3, Ha 3TOM OC- 
OBaHbl HEKOTOPble KaveCTBeHHble CMocoObI ero BbIABJeHHA (G6eH3HHHOBaA Npo- 
a, Mpo6a c rBaAKOBOH cMosOH, MHpamHyoHoBaa Npoba u Ap.). Ha ocHoBannu 
€pOKCHa3HbIX CBOHCTB eMorsio6uHa paspaOoTaH PA MeTOJOB ero KayeCTBEHHOTO 

A KOJIMYECTBEHHOFO OlpefesieHHA B %XKHYKOCTAX H TKAHAX, COseprkKallluxX re- 
MOPIOOHH B OYeHb HeOOVIbIUMX KOHMeHTpanuAx ((*, °, 1°) u ap.), a TakxKe MeTO- 
NOB PHCTOXMMHYECKOLO BbIABJICHHA TeMorvio6uHa B cpeyaxX TKaHeH HM Ha Ma3- 
hax. (°,7,8). 
Takve mpon3BomHble’ remormo6uHa, KaK OKCHTeMOrJIOOMH, MeTTeMOrsOOuH 
4 KapOoKcuremormo6uH TakxKe oOslalaloT MepoKcuxa3HbIM JelicTBuem. CBoii- 
TBAaMH MepoKcuya3 OOMaaloT M Apyrue *evlesocoseprKalllve TeMMHOBBIe COeH- 
1€HUA — WHTOXPOM, WMTOXpoMOKcHa3a, KaTaa3a, MMOrsOOuH. 
Pa6ota mpopogusiach Ha KypaHcKOM 3KCIepHMeHTaJIbHOM OCeTPOBOM pbIOo- 
3aBoe BecHOH Hu oceHbIO 1958 r. Mkpa uHkyOupoBavacb B pHlIOOBOAHbIX amnapa- 
rax cucTembl [OuleHko pu Temnepatype 17,6—20,6° (aa pa3sHblxX MapTHH UK- 
yb). UAcnomb30Bamucb 2Be MapTHH MKpbl OCeTpa M OHA NapTHA MKpbl WuNa. 
Trauv OTMeyamHcb To cucteme Jletadb u Tuus6ypr (’). 
PeaxtTuB roToBusicd mo mpomucu CaonumcKoro — JlanuucKoro (°%): 0,1— 
),2 r OeH3HyuHa pacTBopsAuch B 2—3 MJ 96° cnupTa, 3aTeM OOaBJIANINCh elle 
10 ma cnupta, 2 ma 4% nepekucuv Bofopoga x | MJ CBexKelpHroTOBJIeHHOTO Ha- 
‘bIMCHHOPO pacTBopa OeH3HAMHa B JeqAHOM yKCyCHOH KUCJIOTE. 

VUkpunka nopcylwimBanach Ha (uJIbTpOBaIbHOH OyMare HM MoMelalach Ha 
lacopoe cTeK0. J|A yCKOPeHHA MPOHHKHOBeHHA peaKTHBa CTYJeCHHCTaA WM Ha- 
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py2KHas xKeTOUHaA OOOMOUKH BCera CHUMAJIMCh, BHYTPeCHHAA *eJITOUHAA OOO 
jlouKa CHHMaslacb JIMIb Ha Mo3qHAX CTamMaAX. 3aTeM Ha HKPHHKy HaHOCHJHC? 
HeCKOJIbKO Kaleb peaktuBa. Uepes HecKOJbKO CeKyH Moce OOaBMeHHA pe 
aKTHBa 3apOfbIL MorMOa,— TakuM oOpasom, HaOsOaslacb, IOCMepTHaA Kap: 
tuna. Mecto noxaBsleHvaA CHHeH OKpaCKH Ha MOBepXHOCTH HKPHHKH H BHYTPI| 
(ocule ocTOpoxKHOro paspyWeHHA HKPHHKM CTeKJIAHHOM UrsoM) HaOOLasoc! 
lol, O6uHokyapHol maynok MBC-1; spema ee MoxBseHHA OTMeYaIOCh NO CeKy 
HOMEPY- | 
IIpu qoOaBieHnu peakTHBa K HKPHHKe OceTpa Ha PaMHHX CTaqMAX PasBUTH’ 
(poOeHue MW paHHAA OsacTysa) OKpacka Ha NOBepXHOCTH HKPHHKH He NOME} 
asetca. IIpu paspylenuv WKPHHKA BOSHHKaeT OUeHb Ciab0e 3eIeHOBATOe OKP2) 
IWMBaHHe “aCTH XKeNTKA, Pacio/IO*KeHHO! NOX aHUMAJIbHLIM MomOcoM. OTpeJbHy 
jexaulwe o6omouku yepe3s 80—90 cek. oOkKpalluHBaloTcA B rowyOoH Ber. ; 
Ha craquax nosqHeli OnacTybI HW Havana ractpyaanun (12Q—13-a cranny) 
Ha MOBepXHOCTH WKPMHKH OKpaCKH TOKe HeT; IPH paspymienuu royOee; 
o6slacTb, JlexKallad HemocpeACTBeHHO TO, KpaeBOH 30HOM. 
Ha craqun pannel racrpyibl O6om0uKM cTaHOBATcCA TomyObimu yepes 60-} 
90 cek. Nocsie WO6aBMeHHA peakTHBa; Ha MOBEPXHOCTH HKPHHKH NOABMIAeTCA Cepc 
6ypaa OKpacka cnycTa 2—3 MMH. B yuacTKe, KOTOPbIM HaXOJUTCA Hay, BBOPAaUry 
BalolluMes mviactom. Tloremnepiiuit yyactok umeeT copmy TpeyrombHHKka. Te 
KOH PHCyHOK COxpaHsAeTcaA 10 craquu CpefqHel ractpysl (ctanua 15). pu aan 
HelillieM pa3BUTHH BBOpauMBaloUlMlicA MacT yJIMHAeTCA M pacluupsetca, er} 
IIpOeKUHA Ha NOBEPXHOCTH HKPHHKU U3MeHAeT ChopMy HM WpuoOperaeT cepoBaThl 
upet. IIpuOaBseHne peakTHBa BbISHIBaeT elle OovIblee MOTeMHeEHHe STOO ya 
CTKa, OH CTaHOBHTcA Cepo-6yppm. Ilo kpasim yyacTKa OKpacKa TeMHee, UeM B Ck 
pemune. OrgembHO mexalve OOO0UKH CTaHOBATCA rouyObimu uepes 60—80 cer) 
B jlanbreitiiem mpoucxogut oGoco6seHne Tesla 3apoppula vu AudbdepenLupoBKe 
OTJIeJIbHBIX CHCTeM opraHoB. Ha stux ctTagquax (18—22) nocne qoOaBneHua pel 
akTWBa HaOsIOfaeTcH Oypo-romy6aa (uM Cepad) OKpacKa BoKpyr Tesla 3ap¢9 
[ipliiia, CaM 3apoybil uepes 1—1,5 mun. oKpalimBaetTca B cla6o-romyOoK WBE} 
Cuatple o60I0UKH rosyOe1oT JIM 3eeHeIoT uepes 20—5O cek., T. e. ObicTpep 
M Oovlee HHTCHCHBHO, 4M Ha PaHHUX cTaquax. CuepyeT OTMeTUTb, UTO OKPAacKih 
BOSHUKalollad Ha STHX CTaqMAX Pa3BHTHA, He XapakTepHa JIA peakwuu Oen3il 
uua c Mepokcnjya3zamu. ' 
TombKo Ha CTaqWH NOABJCHUA Ta3HbIX BbIPOCTOB MH YTOJMLeHHA MepenHell 
KOHUa 3a4aTKOB BBIJeJIMTeIbHOH CHcTeMbI (cTaqua 24) po6aBjmeHue peaKkTure 
BbI3bIBaeT Yepes 2—3 MMH. MOABMeHHe cwaGoH TomyOoBaTo-3e/eHOH OKpacKs 
B yuaCTKe %KeJITKAa, NPMMbIKarOuLleM K OOKOBOM CTOPOHe Tesla 3apombiiila (Taba. |i 


Ta6Onaunatl 


Crayua no 


eens CocrosHue cepana OxkpacKa *XeTOuHOrO MewKa 
4— 12 OrcytcTByer IloremHeHHe yu4acTKOB, B KOTODPHIX 
12— 15 To xe NpOucxoqAT HauOonee aKTHBHbIEe 
48 — 22 » » mpoweccht Duppepexuuposku. Ilo- 
24 — 25 yy ABIACTCA CaOO-romy6an OKpacKa 
(ate) SS 
26 — 27 @Popmupyerca ++ 
29 Hayao coKpamennit ++ 
Piston 16 — 20 B mun. 
= 30 — 40 +E 
SO — Sil 40 — 60 
33 oie 60 — 80 75h Seer 
34 HG 80 — 100 OueHb HHTCHCHBHAaA 
BpiksieB 420 —430 


fe » 
JlanbuHetuee YBeJIMYeHHe UYHCIAa 3HaKOB + yKa3biBaeT Ha MoOcTemeHHOoe 
YCHJIeHHe OKPacKH, 
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[Horqa Take OKpallleHHble yYaCTKH JBYX CTOPOH COeQHHAIOTCA 3a XBOCTOBOI? 
acTbIO 3apoypiiua. Teno sapoppiiiia oKpalinBaeTca B CBeTJIO-romy6oH WBeT Zpy- 
oro OTTEHKa, OOOsIOUKH Toxe romyOewT. Bokpyr Tea 3apoypilla Mo-nmpexkHeMy 
OABUIAeTCA Oypo-cepaad oKpacka. 

CnycTa HeCKOJbKO yacoB — Ha cTaquM cOIMKeHHA OOKOBBIX’ TMwIacTHHOK 
cTanva 25) — oKpacka %KeJITKa CTAHOBHTCA Topa3yo Ooulee MHTeHCHBHOM. Oxpa- 
WeHHaA OOJlacTb MpuoOpetaeT MopMy NpAMOli uM “yTb H30rHYyTOM NMoOCcKH 
-HePOBHBIMH 3yOuaTbIMu KpasMu. IIpu yBemnuennu B 40 pas BuO, TO NosOCa 
KaIbIBaeTCA H3 OTJEJIbHbIX OCTPOBKOB. Takum oOpa30m, Ha CTaqMu, Kora ele 
je OOpasoBaslocb Cepsle, B ONPeeeHHBIX MECTAX XKeTOUHOLO MelIKa HauHHaeTCA: 
KOMJIeHHe MaTepHasla, KOTOPbIN JaeT YeTKYIO NepoKcusasHyio peakiuto c 6eH- 
wyiunoM. Ilpu paspyWlenviv x%enTOUHOTO MellIKa BUHO, 4TO OKpallleHHble yua- 
TKH HAXOMATCA TOJbKO Ha eFO MOBepXHOCTH. 

Ha 26—27-i ctaqMax 13 CIMBIUMXCA OOKOBbIX MIaCTHHOK HayHHaeTCA OOpa- 
OBaHHe 3auaTKa Cepslla; B STO BPeMA OKPallleHHaA Mosoca cTaHOBNTCA elle 6o- 
lee YETKOH HM WIMpOKOH, a WBeT ee Ooulee APKuM. Ona Kak ObI MOACKOM OXBAaTHI- 
3aeT BECb CBETJIbIM yUaCTOK KeJITKa W HHOra Wnpe y TOMOBHOFO KOHIMa 3apospl- 
na. Ha 29-1 crayun oOpasyetca S-oOpasubili u3ru6 cepyeyHol TpyOKu u HauH- 
[ajOTCA COKpalleHHA Cepia. Buayae coKpalllaioTcA OTebHbIe yaacTKU cep- 
(eUHOH CTeCHKH, 3aTEM HAaYHHAIOTCA COKpallleHHA BCero Cepylla, HO OHM elle 
(MeIOT HEIPaBHJIbHbIM PHTM — NocJIe KaxkHIX 2—3 coKpallleHH crelyerT Nay3a. 
locTeleHHO COKpallleHHA CTaHOBATCH Bce Ooslee YaCTHIMH HM MpaBnvibubmmu. IIpu 
emlepatype 17—18° putTm Ha 9TOM cTaquu pocTuraeT 16—20 yy/muH, 3aTeM On 
TAHOBHTCA ellie Coulee YOPAROYCHHEIM H YaCcTHIM, OCTHrad K KOHWY cTaquu 30— 
0 yy/Mun. | 
_ Ha 29—30-% craquax oKpalllenHas Mosoca Ha XKe/ITOUHOM MelIKe CTaHOBUTCA 
joee WMPOKOH M paciiiblByaTOH HW Kak Obl pactamqaeTcA Ha OTJeJbHbIe KPyMHble 
yacTkH. Jlo NpHOaBseHuA peakTHBa Ha XKeJITOUHOM MelUKe BUHa CeTb KPOBe- 
OcHBIX cocyfoB. Ilocne AoOaBneHuA SeH3uMHa KPyMHble CocyAbl — KIOBbepoB 
poOTOK H lNepeqHAA 2KesITOUHAA BeHa — VM cepylle OKpalllMBaioTcs oveHb cw1a60, 
C€Tb M@JIKHX KPOBeHOCHBIX COCYOB %KeJTOUHOFO MellKa — Tropa3no Goviee UH- 
eCHCHBHO. OueHb APKO OKpalliMBaeTcA MoveuHan Meta. Bo3MOxKHO, UTO B MeJI- 
MX cOCcyaxX %KeJITOUHOTO MellIKa UeT ropa3syo Oovlee MHTCEHCHBHBIM CHHTe3 TeMo- 
qo6vHa, YeM B KpyMHpIxX (cys Mo Nepokcnza3HOK akTHBHocTH). MoxHo TakxKe 
pelnouaraTb, 4TO Ha STOM CTA CeTb COCYNOB %KeJITOUHOTO MellIKa elle He 
OCTaBJIAeT BMECTe C CepAeM EMHHOH CepeuHO-cocyAMCTOH CHCTeMbI HM B AKPHHKe 
eT IMPKyJIAWMH KPOBH, XOTA cepflle yxKe coKpallaetca. 

Ha 30—31-H cTaquax B KIOBbepOBOM TIpoToKe, MepesHel wKeJITOUHOM BeHe 
B-C€TH COCYOB Ha X%K€JITOUHOM MellKe ACHO CTAHOBATCA BHHbI JIBHXKYULMeECA — 
PHTPOWUTHI, MpH WoGaBseHHH peakTuBa Yepes 5—10 ceK. MpOHCXOUT HX HHTeH- 
MBHOe MocMHeHHe. Y HEKOTOPbIX HKPHHOK MOXKHO HaGJtOLaTb PpO3OBbIM OTTEHOK 
okpacke cocynos. IIpu wapyWienuu uesocTu cocyJoB (HallpuMep, lIpu oTpesa- 
WM XBOCTA) BbITeKAalOllat %KHKOCTb OKpPallMBaeTCA PeaKTHBOM B APKO-cHHHH 
BeT, ¥erO He HaOmOJaeTCA Ha Oolee PaHHHX CTaqHAX. 

Ha cTagquax MpesBblksieBa H BbIKJeBa OKPaCKa BHIABJIACT XOPOWO pasBUTYy!O 
€Tb COCYJOB XKeJITOUHOFO MelKa, BMalaiwouluxX B MNapHbi Nepequu xevITOUNDIN 
ocyi. On BXOAUT B NeyeHb, re paciaaeTca Ha MeJIKHe KalMJIApbl, ULyWNe 
apaJWIebHO JIMHHOK OCH Tea H OOpasyrlouiMe Moce BbIXOLa H3 MeyeHH MapHble 
OCYbI, BNajaroulve BMeCTe C KIOBbepOBbIMH MIpoTOKaMU B Cepsile. OLHOBpeMeHHO 
PaSBHTHeEM MOLLHOH CeTH KPOBCHOCHBIX COCYJOB XKeJITOUHOFO MeLlIKa Npoucxo- 
WT yuallleHHe PHTMA CepeUHBIX COKpalleHui: Ha 833—34 cTaqMAax OH COCTaBIAeT 
0—80 yn/muu (pu temnepatype 17—18°), nepeq BbikKnesom 80—100 yj/Muz.. 
Tocne BbINyNeHuA UNCIO COKpalleHuii BospactaeT JO 120—130 B MuH. 

Tlocne BbiksleBa JIbIXaTeJIbHaA POJIb CETH COCYJIOB %KeJITOUHOTO MellIKka YMeHb- 
aeTcd, HayMHaeTcA HX MocTenenHasd pezykuna. IloaBnsatotca u pacTyT xabep- 
ble HUT, 6oraTO CHaOxKeHHbIe KPOBeHOCHbIMU cocynamu. Ha 2—3 cyTkKu Nocue 
BIKJIeBa MOOaBNeHHe peaKTHBA BbISbIBAeT Yepes 2—3 ceK. BeCbMa HHTCHCHBHOe 
OCHHeHHe 2KaGepHbIX HUTeM, HECKOJIbKO No3qHee OKpallimBaeTcA OONACT cepmla 
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H KIOBbepOBBIX MpOTOKOB, a yxKe 3aTeM — COCY{bI *e/ITONHOTO Meitika. H 
4 eHub cocynucTan yacTb coctaBuseT '/,—'/, BCeH NMOBEPXHOCTH *KesTOUHOTO Men 
Ka. Jlepad MepeyqHAA KeTOUHaA BeHa HaYMHaeT PeMyYIWMPOBATLCA, y HEKOTOPBI 
JIMUHHOK OHA ellle BHAA, HO KpoBooOpalllenua B Hel yxKe HeT. KpoBb npHoOp' 
TaeT Bce Oovlee posoBbiii UBeT H Ha 8—9 CyTKH CTAHOBHTCA MOUTH KpacHOH. 
Ha6mofenua, Momyyenuble Ha uKpe OceTpa, OblM MOATBEpXAeHHI MPH pabi 

Tre c ukpoi wuma. IlepBple cneqbl OKPaCKH KeJITOUHOTO MellKka y 3apoOspillle 
wuna Momyyenbl TowKe Ha 24—25 cTaguax. OOo0yKH AKPHHKH IWHNa Opal) 
BalOTCA MeHee HHTCHCHBHO, 4eM y OceTpa. | 
Peakuua C 6€H3H2HHOBbIM peaKTHBOM OYeHb YYBCTBHTeJIbHAa. C MOMOUIbIO [p}| 
roro peaKTHBAa Ha NepoKcnsasbl (MMpaMHJOH — pesOpuMH — TIMpHHH), KOTOPB) 
yslaBsuBaeT PeMorsioOuH B KOHWeHTpauun | mr-% (?), OKpacky CocyJOB HKPHHK} 
yalocb NOMyIHTb JIMUb Mepel BbIKeBOM (cTaqHA 35—36). | 
MoxKHo MoaraTb, YTO B HKPHHKe OKpalMBaloTCA HMeHHO BelllecTBa, OOM) 
latollne CBOMCTBAMH TeEPMOCTAOHJIbHbIX MepOKCHa3, K KOTOPbIM OTHOCATCA FeMi) 
rio6uH H ero MpousBoguble. BijepxuBaHve HKPHHOK B TeyeHHe 20—30 Mn) 
mipu 120° c nocmenyrouluM MpHOaBseHHeM PeaKTHBa MPHBOLHT K NOABJCHHIO Ff 
MKEJITOUHOM MeLUKe XOTA H MeHee YeETKOM HW HHTCHCHBHON (BCJeCTBHe KOary ALL) 
Oes1KOB H JecbopMallHH UKPHHKH), HO Bce Ke B OOWAX YepTaX TaKOM Ke OKPAackl) 
KaK H Ha HHTaKTHOM HMKPHHKe. 
Vutepecuo, uTo o6on04Ku MpuoOpetawT romyOylo OKpacKy ye C MepBbi 
cTaqvi pa3BHTHA. STO MOXKHO OObDACHHTb TeM, YTO Yepes OOOOUKH Mpiy 
HCXO2AT BCe Mpotlecchl OOMeHa Ppa3BUMBalOleHcA MKPHHKH C OKPy Katou] 
cpeqoH; BepoaATHO, OGOIOUKH COfsepxKaT pasiHuHble PepMeHTHI, B TOM 4HCI§ 
H Tepokcnsa3y. i 
Ha paHHux cTamuax MOABJIAeTCA C1a60e 3eIEHOBATOE HIM Cepoe OK palllHBaHr fi 

B TeX yuacTKax, re UyT HaHOoNee AKTHBHbIe Mpollecchl DHpPepeHMpoBKH -|j 
TO AHMMAJIbHbIM TMOJOCOM, B paHOHe KpaeBOH 30HbI, Ha BBOPadHBalOuLUMC |} 
jl1acTOM, BOKpyr Tela sapompitia. Ilo Bceli BepoATHOCTH, HMeHHO B STHX yl 
eTKax Hav6ovlee OypHoO MpoTeKatoT Mpollecchl O6MeHa, B TOM UHCJIe H OKHCIMTebH A 
BOCCTAHOBHTEJIbHbIe, YTO CBA3AHO C NPHCyTCTBHEM KaKHX-TO BeLleCcTB, pearly 
PYIOWlHX Cc 6eH3HIHHOM. Teo 3aposbillia ToKe mpHoOpetaeT oKpacky MpH A) 
OaBsJleHHH PeaKTHBa, Ha MepBbIX cTaqHAX ca6o-romy6y1o, a Ha NMO3qHUX — 6h 
Jee HHTeHCHBHYW. OgHako OKpacka 3Ta BCerga 3HaUNTeIbHO CaGee TO, KOTK) 
pad NOABMAeTCA Ha 2KeJITOUHOM MelUKe. i 
Vcnomb30panve TaHHoro MeTOWa He WaeT BO3MOXKHOCTH BbIACHUTb, OKpallili 
BaeTCA JIM TeMOrOOHH HJIM Kakve-TO *KelesocopsepKalllue BelllecTBa, KOTOPbie Al! 
MAWOTCA ero MpefWlecTBeHHHKaMH. is i 
MoxKHO 3aKJIOUHTb, YTO OOpas0BaHHe TemMoro6uHa (MMM MepoKcusasbl, # 
JIAIOULEHCA eFO MpelecTBeHHHKOM) MPOHCXOAMT y OCeTPOBbIX elle MO OOpasi 
BaHHA Cepia H 3ayjomro JO Hadala ero PHTMHYeCKON JexTebHOCTH. | 
Bonpoc 0 ToM, oOpa3yeTca JIM reMori0oGHH Cpa3y B KJIeCTOUHbIX 2/IeMeHTA’ll 
/MJIM 2Ke CyUlecTByeT elle OHA, OoNee PAHHAA CTaMA pasBUTHA KpoBu — OOP) 
30BaHHe FemMorioOuHa, PpacTBOpeHHOrO B Myla3Me,— a Tak2Ke O TOM, (byHKIHOH)}) 
pyeT JIM reMors106uH JO Havasla WHpKyAWMH, OCcTaeTCA MOKa OTKPBITHIM. \ 
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